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CLAVIS USURJE: 

Or, A KEY to 

I N T E R E S T, 

B O T H 

Stmpk and Compound: 

CONTAINING 

PraAical Rulesy plainly cxprcfsM in Words at hngth ; 
whereby all the various Cafes of Interefi^ and Att' 
nuitiesy or Leafes^ either in PoiTeffion, or Reverfion, 
and Purchafmg Free-hold Efiates, l^c, may very eafily 
be Refolv'd, both by the Pen and a fmall Table of 
Logarithmsy hereunto annex*d; For all Rates of' 
htterefif and Titnes of Payment whatfoever j lUu- 
ftrated by Variety of Examples. } : 

To ivhich is Jided^ ', / ; : 

^ules to be ObfcrvM in Eftimating the Value of 
Annuities, or Leafes, and Infurances for Li<ves^ ^c, 

A L S O, 

The Bufinefs of Rebate or Difcomft, and the Equation 
of Payments (very ufeful for Merchants and other 
Dcallers) is here ReSlified and truly Determind. 

By JrwARD^ Jutbor of the Young Mathematician^js 
^ Guidiy &c. 

TheSecondEdition. 

. L N D O N: 

\ i Printcd for J. Cecill in Exeter Exchange in the 
Strand; and Sold by H. Chapelle. in Gro^enof' 
Street XktdLt Grofvenor^miare, 1740. 

(Pnce 3/.) 
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Wea^Riding of rorkjhire, 

BARONET; 

This Tract, as an Acknow* 

ledgment of Great Favours 

and Obligations receiv'd, 

Is moH bumhly Dedicatedt 

amd Prefented^ 

J. W. 
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PREFACE. 

IT nMff ht bere etpeSei tbkt I JhduJd (aaordit^ to tbe 
Cifi9mef*Pttfy€es)give the ieaderfcmf Amunt af 
the 'iftfidf^ ^^^9 ^ rf *^ Motives vfhieh iniuced 
tne frf JMfi^k%hem \ more [effeclalfy, hecai^e ■ there it' 
aireadffl mmfBociks which Treaf i^^hejame SM]eB* 
^^ irMe-ifiieeii the Bufinefs oflnixren ^d Anmi' 
tie», ^. hk'U0n, ImMH 'fy fevcral jimthors ; And ly 
a*iiingfkthe ¥tUi^dtd advemure toCa^in fhf Mite upon 
tbopSuhfeB^-^^in 4 CdUipettdfum of Algebra, PuhJifhed 
Attaa i6p5« tfbicb ^appeofs to bejd^ wett jiffrofPed ofy^ 
id^' noShr]o\m ^Harris batb 'tl^a^feribed and Infmei 

tffot nrjMr Difm^e^into bk %ttkonKidfni€mn ; Or^^ 

The Umverfai Efl^ft DiAionary^v S^nce tben Ime^&^ 
fimmlmf ^tidkr upbn ^fimeSubjeBiy iHtbe-AkobraicJt 

TlXifHO^ i^Of^ V. v." - '■ I \.. .., »... • y, ■ ••' •'* 

■ Bm emtibaty md aS tbat Tvi bhbmejem upon tMr 
MjeB^ feems tfffaH^Jbm of f^ migbtitdofired : 'Fi^ 
iMtft Autborty vtbicb treai efintereft £id Annuities, &t« 
d0perform tbeir Cotnfutations hy ibe HeJp 4ff particukw 
Tahles, CaiculatedtofevepaJJtaies cf Ititert^ and Di(< 

Andtbofr Autbbrs rtbkbfeffirm tbei^^C^nfutationi*. 
hi Cbmpcund IntereA, &c. fy Logarithixis, feem (to^ 
tmy to^ be too general and Jbort in tJifetfi TbeoremSy 'if : 
wbkh thofe CaUukaiota are pefform^d, effeciaSf in re^^ 
JpeB oftbe digerentTimet of Pofmeniy Scc. 

And Vfbat fve heretofore done baf been bf AJgehraici 
TbeoremSy to beperform'd either by tbe Pen, or witb tbe 
belpof a fmaUTabfey CaJcuJated onpurpops*^ jvhtcb was 
imdeed rather to Jhero robat may poffibJy be perform*d by 
tbe Pen (roitbout a ^reat many TabJes o^feveral Rates ) 
• '-'■* • ^ A 3 ~ tban 
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The P R E F A C E. 



tbanfor common PraSice : Nor can it be fupfofed^ tbat 

uje \' "" 



every Reader^ rohicb maf tmfe^^ccafion to perufe tbe Bw 
fnefs of Intereft, u ptly qudlified to underftani tboje 
Tbimms ff^mUy as j$o afplftkfm trTm&ic^ r f r 
Am for tbatReiA» J toa^ Hquejhi. hy tdtr ffS^^h^s 
iTemkma^W vhin fftand-UgbljhOUig'i^3 4^ExpJa$k 
thofe TbeorejnSy and Reduce tl^ into PraBical Kules, 
ewefs'4 in Wordi 4t lengtb^ thm f^ tks^ might bmm 
^eneraJi^e ; the iMch Vvemordit^y dme aim^ wiA 
tte TUo^eHHy ff phinj^ tbat Hpirrftmu ) mif^m^ 
mhi^h^ta littk vers"d iM the firj} fomt^ «f Axitb* 
i^iilf» emff bi ^bt ti^JiefoPvc afi^ ^Htrim €afksL f«». 
Jatiug tsf Io$exeft, ^^ib Simpte andCoo^^oit^^ wkhjftofe 
tf/iUwiukie^, «r^Iifafefi, &c. foff^mjjnptfedTime, /ski 
as my givem JLote tf Jntmik^ bmbf MhePem^ mim^ 
fW^ Wile ef hopi^i^m.UHwm 0mi^. 4^0. Jtiua 
aid^d « ]^M*od offndi^e $he $rt^ MtUB^i: Jim^ 
f^r-^ JKfik^fied^ fiv0mt Sttim^ ft^^e^dbit^B^ 
e^i wimm' tf^ tiOdr ^0 tbe M$eti or <Miiit% 
oifHse. wUihim UthtMkte» imffi^a. J f:[ c 
i-M <» frier ^ mktt ^^mUk JWrfc Ht' fU k i mi 
^ tftv^ tMeifioei etteffUgnJm, f^ve^ihi^fl^tfi 
Tbrie Bxampks in everf Cafe, for digerciftfesteerif 

UitmdkMlkm^tfHymm, ieieb Hiiir4^^$ 

imdferhmi ^m ^fmeftemmtetffitMes mtbtme 
mfjSmpksifei^Mp n Ssipkl^wiimigr.MaAu v\ 

To be briefs When this Tra& waf peri^ed in Mkmsi^ 
firiieiJ^m^IdrJisi^t^v^^gpod SUBJin^ Bn^fs^ 
yjmitky,^i:it^ f^lmipk Jkei^aaMem^ ebm /. 
ims.prevaU^i wi$k.tt:^nU0} k-y md ^mdmglf^F^ 
idmmkmeitejenih 4tf^ •»<• «fc^ «^^^^ ^^.*^ 
it wiO befommi sifsfuii -eAiebk tie ekief tlmfi .iefifi^ 
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CONT^NTS, 

c H A >. t ^of Deeftrmr aftbmetife 

2.rV 4WmmiS^fir^^km9fJkcimlh 3 

4. DiwJtoncfDecim^hy, • S 
f , JUduUum •/ J^wff /f r Fta&hm to Decim^i^ 7 

, chap.il ofXa^atitftttttF, 

1. Tie Difnitim ofl^rinbmf^ JSfQ, jo 

2. ^ Tof^thi Lfigarithm cfsi^^rven ifiwwi^^.! 2 

5. TofnJ tbe Hfumherto ahy given Lpgaritb^.i^ 
4. TotftTfmH Mufti^lkaHm by togatithms^Xi 
f . DM^ pifJhtf^a^lyLogifrithmry - "^ ' i^^ 

6. To ExtraB tbe Roots by Logaritbms^ % 8 



.l^, I3ft. Tl^cCalCUlatfon or^ejiions. 
ir^ Simfkhiter^^ m^Amuitiis. 
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CHAP. IV. Th€CaICttIatt0ttof^w?i<Mw 
in Comfound Intcrefi^ and AnnuitUiy ^<r. 

SeA. ' :' V; ^'^ ' ;; ►?«§• 

1. OfMomj Lett-ontat Comfouni Inteifejt^ yj 

2. OfAnnuiticf^ or Rents in Amarsy ^j 
j. TofindtbeTrefmtWffrth tfAnnuitiesg 7j 
4, OfAnnuitieSj or LeaftSj &c* i» ^R/e^erfim^ 9 5 

C H A P. V. 6f Turcbaling ^XWlSfA^ 
(^at0jB!> and how to Efiimateth^ Falue 
oi Annuities ahd Leafes for Livcs^ c^^tf • . 

1. OfTwcbafing Free-boIJ Efi/itesy , '99 

2. fi(;v; ^^ EfiimateAnnuities &c« j^ Livesj 1 04 

CHAP. VI. Qf:EetafeanaDffcanipt, 

and the trUe E^uaieJTime of feveral P«>- * 
' m^iy either ^tSimfle, or ComfounJ Interefi. • 

I. To finJ tbe Difcomft at SimfU Jnterefi^ 114 
OU 7^e EfuateJjimevfPajmenMrufy JctcrminJ^ 

, 118 
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A Table of l0ffarft&ttt0, for ;Niwi*€r/ In- 
creafing intheir properOrder : iFrom x, 
To ioooo. 

APoftfcrfpt^ coikcevmngthe P2lymento#- 
, Simfk Inter^B.,^ ia k^ Tiitt^ thim- a 
compleat Yean 



K E Y tO I N T E R E S T, 



B O T H 



Simple and Comfomd^ fyc. 



C H A P. I. 

of Decmtai atitljmettcft* 

Do here take it for granted, that the Reader i$ 

well acquainted with Vulgar Aritbmetick, efped»- 

ally the common Rules •, vi^, Additiofty Subfira" 

^ion^ MuUiplication, and JDivifion ofwbole Num- 

hers : But becaufe the Cotnputations of Imeredy and 

Vdlu€s of AnnuitieSy Cfc. cannot well be perform'd by 

LogarithmSy or indeed by any other Method whatfii- 

cver, without ibme Knowlege of thofe Rules in De^ 

cimal FraBions or Parts, which perhaps he is not fo 

wcU acquaintcd with ; I therefore thought it convc- 

nient to give ai bricf Account thereof, 

SeSf. I. BOtatfOtt oiDecimals. 

Any thing which is called One, ( whether it be 
Cotn^ Wejihty Meafure ^ or TimCy. ^c^) as one 
Footy one oSri, one Foundy one SbiUi^^y one Teary or 
one Dofy &c^ we.cooceure it,to he Diyidei intoTen 
equal Parts, andevery one of thofe Parts, firc fuppofed 
' txxbc fub^ividcd into othcr Ten equal Parts ; and fo 
on by a Disimal Divifion (yk(. hy TcnsJ ^i ififinitum» 

B Thc 



2)fc(mal arft&meticL 



^ Thc Ukit 6r i, bcing thus divided by Imagination 
anto lo . loo . looo . or loooo C5><r. cqual Parts at 
|>lcafurc, any Number of thofe Parts may bc as eafily 
*cxprefs'd and fet down as wholc NumberSy they being 
^njy difiinguifli'd and known from whole Numbcrs, by 
^Ommay or foint, sls in thc following Tablc 



Wbole Numbers* | Decimal Varis. 
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Fr.om this Table it does plainly appear^ 
1. That, as whole Numbers do increafe orbecomc 

freater from the Unit^% Place towardsthe Left Hancl, 
y a ten-fbld Proportion ; fo Decimal Parts do decreafe 
€>r becomc lcis from thc Unifs Place towards thc Right 
Hand, in thc famc Proportion, vi^. by Tens. 

2» That thc Decimal Parts are only fepcrated and 
known from whole Numbers b^a Tointy or Comma*^ 
and takc their Denomination from their Diftancc bc- 
low thc Unit*s Placc towards thc Right Hand. 

So»5 ^5 5 partsof7?«. 
^^^ ^ 0,25 is 25 parts of a ^K/iirei. 

^ 0,657 is 657 partsof KTboufand, &c»- 

3. Cjfhers being anficx'd to Decimai Parts, altcr 
not thcir Valuest That is, tho^i Cfphers do ncLthcr in- 
<rcafc nor decreaie the Vakie oF tbe Parts thcy are 
annexedto. 

* Tbus c>j5 o,$o ©,500 o,<obo £9»^« are cach of 
■tiiem h|it fare Tcntb p^ts of a unit or i* 

4« 3ut 
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^, But Cypbers ipredxei hcbre Deeimal Parts, io 
decreafe their Value , by removing them fitrther froxn 
the Commay or Unit*s place. 

C 0,5 is 5 partsofT&«, 
Thus^ 0,0$ is 5 pSLrts o£ 3L ffumlredm 

2 O3O05 ii 5 partsof a7l0if/M/, &c» 

Confequently the true Value of all DecimaJ Parts is 
cafily known by their diftance from the (7if/Ys place (as 
above : ) Which being well underfiood^ the following 
^uks will be fbiind very eafie* 

D^imals. 

Having fet downall the propofed Numhcrs in their 
refpe<^ve placcs; vi^. eyery -Figure, as well of d» 
Decimal Parts, as ofthe whole Numbersy direftTv 
undernelith thofe of the fame VaJuc (or Name ; ) whicli 
may be veryeafih^done, if tbe G^mt^ V, orfeparatiDg 
PoiMts^ are carefully» placed direftly , oa? ■ under a«o- 
ther. ' ' 

%X^lk <^^ i&UbSract them as if they were aH 
whole Numbcrs ; and from their Sum, or 
Then ^ Differenc^ Cut ofF, by the feparating Com* 
ma, fo many places of Decimal Parts, a»- 
therfe are in any of the given^Numbers* 

Exampks m Aiiition. 

\jtt it be requirc4 tofifid the Sum of 43 ,i^ anl 
2,45 and 29,9 and 7,054 Thefe Numbcrs bes»- 
ing rigbtly fet dbwn wiO fta^k' 

Thus 43,25 Again 378,0009") 

29,9 470,9- r" 

^ 7>Q54 . 92,o74i > . 

Sum 82,654 ' Surn^ iooo,.oooo.- - 



4 Decfm al acit6meticlk 

*^^^— ^— ^' " '■ ■ '■ ' ' ■ " ■ ■■ «^i^— » 

. Bx^mfUs in SubflraRion.- 

FroJtt 7^3,2j< jFrom 7^>094 From 54?jOOO 
Take 469,25 Take 6^,596 Take -1167,546 

Rem. 284,00 6,498 275,454 

Note^ Additi^n and SubflraBi^n do mutually prove each 

other,,asin whole Numbers \ of which I foppofe it 

nsedie& to infeit Exampks. 

Whether the FaBors ( v/>. the Numbers ) propofed 
to he MiiisipJied together, are eithw all Decimal 
Tsitt^^or Decimals joyned to whole NumberSy MuU 
tiply them together as itthey were all whole Numbers, 
and for the true ValMC of their ProduB. obfcrve tbis Ruk. 

■ , , C Cutoff (yvufeparate) whh 4 Comma^ fi manj 

%f&ticpldcesof Decimalparts in the TroduB a/f. tberp 

. . V' are in hoth the FaSors counted to^etber. . ' , , 

f . * • * 

— , Examples* "- 

^ 5uppofeitwercrctjuir'dtoAf«/*ip/jr 21,3 ^th 4,5« 

ThegivcnFaaorsJj^ O^iiJ 

1278 13^8 

1065 45 ^ 

852 912 

TroduS 97,128 9 7>i 2 S 

Again, Let it be requir'd to Afwh/plx 4573 '«** 
7,546 : And 36,407« into 549*3 ^he Work 
paay ftand 

«7438' 1092234 

18292 3276702 

2 2« 6.5 145 63 12 

32011 182039 
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NoUy It fbmetimes happens, that in Mult^lying, Parts 
with Parts brAy^ there will not be fo many Figures^ 
in thcir Produft as. there .ought to hy places of Partl 
hy the KuJe : In that Caie you muft fupply the 
Defeft hy prefixing Cyphers to their Produd- \ As in^ 

' theie fbllowing 

SxampJes. 

0.2435 5 ^^^'f'^ Z o>o2 3<^4' 

1-1855 13888 

7095 2:0832 

94^0 «041 d 

473 ^ 944 

0,0 5 7 5 8 7 7 5 TroduQs 0,0 o 08 2078 o*^' 

SeB.^. ^WtKioi Decimah^ 

IDifeifim of Decirftdls is perfiunm^ ia all roTpe^ 
like that of vihoXe Numbers \ And for difcoverin^ 
the true Value of tlie ^uotienty obierve this Generd. 
Rule. 

C Tbe places of Decimalparis in tbe Divifor ani^ 
Rulc< Quotient being c^u^ed togetbery muS diwajfrbt 
l^ equal in Number mth thofe in the Divideni^ 

This General Rule admits of Four Cafes. 

Cafe I. When the Places of Decimal Pao? k} the 
Divifor and Dividend are equal in Number, then tbe- 
(^ucuient will be all whok Numbers y As ip tjie Two* 
iollowing 'Examples, 

Diviitnd. • 
Mivifor 7>54) 7140,38 (947 the euatienti^ 

6786- - 

3 5 43 
3 o r6 



527«^ 
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6. Decf mal arftfimettclt* 

Again j If it were tequired ta Divide 2,6925 
by 0,0075 . . • 

DhuieuL 
Divifor 0,0075 ) 2>*?^5 f 359 ^tient, 

Cafe 2. Whcn the Number of places of Decimal 
parts in the Dividend, exceed thofe in the Divifbr^ 
Cut qf tlie Excds f(x. Decixhal parts intlie Quotient. 

Bxampks. 
7,54 ; 7^,4038 C 9,47 And 0,75 ) ^>6925 ( 3,59 

Cafe 3.: When there is not (b many places of Deci- 
mal parts i|D tl^ Dividend, as there is in the Divifor, 
then annex Cyphers to the Dividend, to make them 
cqual, and the Quotient will be all whole Numbers ; 
As in Cafe^i^ 

Bxamples. 
\jtt tis {uppofe it "vvcre requir*d to Divide 1565,7 
Ev 3,^4 : Atird 3615 fey 5,784 the Work muft ftand 

. 3,684;.! 565^709(425 And 5,784) 3<^i 5^000(625 

Cafe. 4.' Ifi ' after Divifion is finiih'd, there are not 
fo many Kgures in the Quotient, as there ought to be 
Places of Dccimal parts, by the General Kide, you 
muft theh fupply their DefeA, by prefxing Cyphers 
\Ahti the Quotient FigQres» 

^; ExampJes* 

Let it be requir'd to Divide 3,5532 by 756 

756) 3,5 5 3 2 ( 47 Hcre Divifion being finifh^d, 

' 3024 there ar^ but Two Figures in 

5292 ^® Qttotient, whereas there 

^292 ought to be Four places of 

' ^ j ' pecimal parts, by the Gc- 

^ -' neral Ride ; therefbre two 

Cyphers muft be prefix*d before the Quotient Figures, 

thus 0,0047 

That i$, 756 ) 3,5534 ( (>,oo47 is the trufc Quo- 
*icitf requircd. Suppofe 
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Dfctmal atitftmeti*. 7 

Suppoie £t wre required to Divide 0,0007475 
^y 0,575 ; vi^. all Decimal part$ ; Then 

It will bc 0,575 ) 0,0007475 (0,0013 t^® Qooti- 
ent, &c. 

NbtCy MulupUcatioH and Divifion do ttiutually proye 
the Truth of cach othcr : Thatis, If in Aiuh^Hca* 
tion you Dividc theProdu^ byeitfier of theFador% 
the Quoticnt wil] be the other Faaor, if the Work 
betrue. 

So in Divifiony If youMultiply the Quodent and 
the Divifor together^ their Vroi\x^ (being Added U> 
what remahid after Divifion ) will be the Dividend^ 
if that Work be true. 

Se£i. f. To EeHtlCe ror rather C&attfife) 
Vulgar FraSHcns into Decimal Paits^ and the • 
contrary. 

C Annex Cypbers to tbe Numerator if th gi^ 
Rule^ "^en FraSiion 'j tben Divide it bf th^Denrimina^ 
S tory and tbe Quotient wiU be the Decimalparts 
C faugbt. 

Xxamples. 
Sappofe it were requir'd to ^eduee \ into Decimal 
parts : Thcn it will 

be^ 4) 9,00 ro,75 thc Decimal parts rcquired ; 
And 4. is 0,5 Thus. 2) 1^0 (0,5 the pecimal ; 
Or i is 0,25 Thus 4; 1,00 fo,? 5 theDecimau 
Aiid thus may the Decimal parts equivalent to any 
known part, or parts of Coin^ Weighty MeafureSy or 
Hme, &c. be eafilyfound, if you firft reduce the given 
parts of the Coiny or Twte^ &c. into a Vi^gar IraSron, 
^whofe Denominator is the N^nnber of thofe kno^vn 
oarts contain'd in the Integer, aod the giren parts jitt 
rTumera^* . . 

Examfles in Coin. 
. Si^pofe it were rcquir*d to find the Decimal parta 
of « Pound SterUng, equal to 17 s. 6d* 



8 ^ Derimal antftmetitlt^ 

Firft, becaufe 20 i*. mafces onePound, tbcreforc 

17X. is i|- of a Pound ; and becaufc there's 240" 

Pence in a Poundj therefore 6 d. is ^-f^ of a Pound. 

Then 20 J i7>oo ( 0,85 is the Decimal of 17 ^ 

And 240 J 6,000 f 0,025 isthe Decimal of 6i. 

ConfequcntlytheirSum 0,875 "^^ ^ ^^^ Decimal 
parts equivalent to ij 5. 6d. a» was requir^d, £5*^; 

■ ^ 

Examplc zn Tinte* 

Let it bc requir'd tb find the Decimal parts equal 
to 126 Days* 

Firft, becaufc 365 Days do malce a common Year, 
therefore 1 26 Days is 44f P^^^ ^^ ^ Year, 

Then 365 ) 126,0000 (o,^^')^ will be the De- 
cimal parts equivalent to 126 Days, ^c* 

The like is to be underftood in 'R.educing^ or Cbang'' 
ing the known parts of any propofed Integer into De- 
cimal parts, equal to thofe knpw.n parts ; or at leaft fo 
near the Truth, as may be thought neceffary to ap- 
proach. 

Now the contrary Operations to thefe, vt^, to find 
the Value of any given Decimal parts of G?/a, or 
Tintey &c. is only the Converfe ofthe Work above, 
and may be perform'd hy this foUowing Rule. 

r Multiply ihe given JOecimal parts roitb fucb a 
« I ^ Number ofUnits as are ^mtain^d in the Integer 

^ ^j io TvhicbHbe giVen Decimal does behng, and ^be 
\ frodiS voiUb&tbe Value ofthefaid Decimah 

Example^. 

1. Let 2^;787«5 fignihe 25/. and ihe Decimal 

parts of I /. How many Shillirigs and Pence do thcfe 

iSecimal parts dcnotc ? Tbat is, How many Shillings 

and Perice are equal to 0,7875 Decimi^l parts of a 

V>mAStcrlim. 

^ ' ^ * • ' • ' • . . . , 
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Firft, 2 5,7 8 7 5 
Multiplied with 2£ the ShilUngs in, i /. 

Giv^s Shillings i $,7 $ oo and the Decimals of 1 1. 
Multiplywith i 2 the Pence in i f. 

150 

Zl " 

Gives Pence 9,0000 Hence the Anfwer is, 
That 25/. J5J. 9d. is the, fame with .25,7875 
Decimals ofCoin. 

2. Suppofe the fame 25,7875 to ffgnifie 2^ Years, 
and the Dccirhalpartsofone Year; How many i?^^, 
H9urs^ &c. wouldthofe Decimal parts 2enote ? 

Anfwery 25 TearSy 287 DofSy 10 Hoursy and 3oJMf». 

Thus 2 5,7 8 7 5 
Multiplicd with 36^ thc Daysin one Year, 

3 91 7 5 " ^ 

- • . ' 47^^o . 

2 3 6,2 $; /*.'■.'". "■' 

Gives Days , 2 8 7^ '3 75 anaDecimatpartspf^iPayj 
Multiply wit h ^ 24 the ,Hours 10 i D^> 

. 175,00 . 

^7 5Q 
Gives Hours 1 0,5 o o o and 0,-5 parts oF i HottTf 
Multiplj with 60 thc Minutes in x Hour, 

Minutes 30,0000 

And thus may any propQfed Numher of Decimal 
partsbe Keducti ar Changei into the kflGwn partsof 
what they reprefcJnt, w':^. whether theyhc parts of 
Coiny Weighty MeafureSy or Timey &c. a due TCgard 
being had to the Number of Umts which are contain'd 
in the Denomination of the thing to which the Deci- 
mal Parts bclong. 

CHAP- 
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C H A P. II. 

The !DtGnmn and mt of loffarttljnw 

in General. 

seB. I. 2:)efinfttortjf. 

^ OSatttf^mf are a fort of Aftificial Numbers, P» 
^^ adaptcd to correfpond with Natural Numbers, 
that the Additlon and Subfira&ion of them, do 
exa^aiy anfwer to the MidtipUcation and Divtfion of 
tbofe Natural Numbcrs they are adapted to. 

That is, If any two given Numbers are either to 
be MuhipUedy or Vruided^ the Lpgarithms of thofe 
NuQjberal3cing accordingly Added^ or Subfira&edy their 
Sumy or Difference willbe the Logarithm of that Na- 
tural Number, which is the Produa^ ^r Quotient of 
fuch MultipUcation^ or Divifion. 

.And th^t the Value of any ProduA, or Quotient, & 
fixind by tbe Surtl, br Difference^ of two Logarithins 
may be truly known, erery Logarithm of the prime 
Numbers, vi^. of i . lO . lOO • looo CJ^. in 
wholc Numbers ; And of o,i . o,oi . o,ooi 
0,0001 (^r; in Decimal parts, \& the Jndex ox 
ClmaSerifiick to aU. the intermediate Logarithms 
which are between them : As in this 





T A B L E. 

* 


• 




WhleNitm. 


Logaritbms 




Decim.farts 


Lcgariihms 




I 

10 

100 

1000 

lOOOO 

&c. 


0.000000 
1. 000000 
2.000000 
3.000000 
4.000000 
^c. 


I 

0,1 

0,01 

0,001 

0,0001 

&c. 


0,000000 
^•OOOOOO 

t.oooooo 

tIpOOOooo 

5.000000 

&c. 





TtU 
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This 72«^/^ fhcws fbme of the principal LogarhhmSy 
or Cbara^eriftich^ bpth of whole Numbers, and of De- 
cimal parts, with fo many Cyphers annex'd to each of 
them {like Decimal parts) as the number of places are 
in the following Table of Zqgaritbms : From whence 
it will be eafie to perceive^ That, 

If o, be made the Logarithm of i. And i, be 
made tbe Logarithm of lo. Then, all the in- 
tcrmediate Logarithms which belong to the natural 
Numbers, becwcen i, and lo, ( vix. the Logarithms 
af 2 • 3 * 4 • 5 • 6 &c» ) muft iseeds be Decimals lefs 
than I. And fbr.the iame reafon, That, 

If I. bc the Logarithm of lo. And 2* be made 
the Logarithm of loo. Then all the intermedi- 
ate Logarithms, which belong to the natural Num- 
bcrs between lo. and loo. will be a i, with De- 
cimal parts annexed to it : And conlcquently all the 
Logarithms of the natural Numbers bctwcen loo, 
and looo, will be a 2, with Decimal parts an- 
ncxed to it ; and fo on for higher Numbers, as ia the 
Tahk. . 

Now all.thefe principal Logarithms,x;/:f. o • i • 2 • 3 • 4 
0f. of whole Numbers, are calPd Affirmative Iniicesy 
or CharaB:eriJiicks, 

And thofe whichJ)clong tp pecimal parts or Fra&ions; 
iv:f. 9 . 5 . 7 • 6 Cc. are caird Negative Indices or 
CbaraBeriJlicks \ being diilinguiih'd from the Affirma- 
tive Indices by the Negative Sign — fet over their- 
Heads. 

For, -If o, be the Logarithm of i. {as ahorvt)T\itTi 
it follows, that all thc Logarithms of Fraftions (vizV 
ofKumbers lefs than i ) muft needs be left than o • 
Tiiat iSy they muft bc Negative Numbers. 

Frotn what hath been hcre faid, it will be ea/ie ito 
dedaco> t5ie General kuJe, by which tlffe Diftance <£ 
the- naCUr^lKumbersfrom the Unit's place i3 always 
known. ' 

t - . r .. w •. . . 
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K- C Tbat every Index or CharaEterifltck Ulefsbyan 
. T/Y* < ^^^ ^ ^ • '^ 3f^^ ITumber ofpJaces ofFigures 
^ /« the natural Numbers to wbhh it belongs. 

As for inftance in the following NumberSy whcrein I- 
fuppofe 5^81 *to be a wholeNumber; whofe Loga' 
rithm is 3.730865 Now , if this Natural Num* 
{)er 5381* tfc othcrwife taken orvaried in its-places, 
then theZogaritims will fiand thus ; 

Natural Numhers . Zc^^rhbmfm 

5381 " . ■' M i ■ 3 • 7 3 o 8 6 3 
538,1 ——.2.730863 
: ij3^8t , ., 1.730863 

5,3 8 1 ■ 0.730863 

0,5 381 — £.730863 
0,05381 — 8.73086^ 

.0,005381 — 7.730863 &Cm " 

In thele Exampks you fee, that the Logarithms are 
all the fame, fare only ^e Jndices or CharoBeriflichy 
are alter'd.according tothe Diftance of the firft Figure 
of the napral Number from the Unit's place •; which 
being once well underftood, it will be ea^e to find the 
Logarithm of any given Number in the TalAe of i<^ 
^afithmSy and to prefjx its proper Index to it. 

Or, if any Logarithm, with its Indexbe given ; To 
find its correfpoMdcnt Number, fo far . as the Tabh of 
Zogarithms cxtends ; and upon occafion to one or two 
places fiirther, with a very fmall troublc. >c' 

Se£}. 2. To find the iLOprttfim of any 

given Number. 

The firft Page of the annex^d TM^s of Zoga» 
rithms^ contains allthe.Natural Numberi itntheir pro- 
per Order from i. tp loo. And againft every <mic - 
of thqfe Numbers is placed its Zogaritb^, Vfim its 
Index or Chara^eriflick beforc it. 

Thus, againft the Number 28 isiisLog. 1447158 
And againft the Number 89 is its Xo^- i*949390. 
And fo on for the reft. In 
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Inthe firi^ GQlumn ofali, tiieioilomi^ Pagw (ua^ 
' derNum.) the natural Numbers pjoceed intthiMr due: 
Order from loo, 'To looo. And in tbe ncrt Co- 
himn (uuder o) againft every one of tbofe Ntttnbcfs,. 
19 the Dedmal Part of its Lo^ithm, without ihy 
Index ; to which you muft prefax its proper' Index^ ac-^ 
cording^ as the natural • Mumber you make ufe of re« 
quires* 

Asforinftance; Againft the Numher 856 (tmdero) 
is 932474 To which if 2 the' Index of 856 be 
prehx*d, itwillbecome 2.932474 the compleated Lo- 
garithm of 856. 

The other five Columns of each Page contains the 
Logarithmsof alltheNumbersfirom 1000 To loooo 
Thofe in tbe Lcft Hind Pages are difiinguifh*d 00 the 
Top of the Columns with the Figures o. i .2U3 .4«' 
And thofe in the Right Hand Pages with ^ . 6'» 7 ; 8 • 9« 
So that to find the Logarithm ofany Number between 
1000 and loooo As fuppofeof 5468, youmuftlook 
fbr the TLree firft Figures, w>. 54^ in the firft Co* 
lumn under Num. and R>r the laft Figure, v/^. 8 at the 
Top : Then in the Column under the laft Figure 8 
and ridit over-againft the Three firft Fi^res 546 there 
is 737029 To whichif 3 the Index of 5468 be pre- 
fixed, you will then havc 3»737820 the compleated 
Logarithm of 5468 as was required : And fo fbr any 
other Logarithm of any propofed Numbcr not exceed- 
ing lotoo. 

But if the propofed Number be above loooo 
(lobicb it tbe Limiis rf tbe afwexed TabJe ) Then the 
Lpgarithm of that Number tnuft be found by help of 
the Common DifTerence of the Logarithms, which is 
in the la^'CoIumn of every Page under D^, 

Thus, 

Find tbe tcgaritbm of tbe prfi Four Rgures of ibe 

given Kumber, Vfitbout its Jndex, (asabove) and MuJti- 

fjy tbe Cemmon DJfference vAicbftands t^airfl that Lc^a^ 

ritbm (undcr Diff J vitb tbe otber Figures tf tbe given 

C Number^ 
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Ifumber, Cafling offfo many Figures of tbat ProduB »s 
tben are in tbe Mmiiplicator. ' 

• TlcH Add tbe ^maining Figures of tbat ProduBy to 
tbe Zqgaritbm of tbe frH Four FigureSy and to tbeir Sum 
prepx tbe proper Index, andyouwiBbave tbe compleatei 
Zqgaritbm re^uired. •< 

Example. 
Suppofc it were rcquired to find the Logaritlmi of 
698476. Firft the Logarithtn of 6984 is fbund in the 
Table (asabove) to be 844104, and againflit, under 
JDiff. is 62. This 62 being Multiplied with 76 (tbe 
etber Two Bgures of tbegiven Number) produces 4712. 
Cut offthe 12 Cviz. tbe Two laB Figures) and then Add 
the 47 to the Lqgaritbm lafl fbund, and the Sum will 
be 844151; towhichprefixing 5 the proper lodex of 
the giv€n Numher 698476, it will bc 5.8441 $ 1 thc 
Logarijhni of 698476 as was required. 

Se^. 3. To find the iI2umber to any given 

logarttdm. 

Omit the Index or Charafteriftick, of the given 
Logarithm, and then feek it in the Table of Loga- 
rithms \ and if it can be cxaAly fbund there, then thc 
Ni;mber in the firfl Column {under Num.) with that 
^n the Top ovcr thc Logarithm, will be the Number 
rcquired. But if the given Logarithm (mibout its 
Index) cannot be cxaftly found in the Table, then the 
proper Number agrceing to that Logarithm, may b c 
tbund by the help of the Common Dif&rence of the 
Logarithms. 

/• From tbe given Zogaritbm SuhflraB the next 

( Zefsy and to the JiemainderAnnex Cypbers ; and 

\ then Divile it b^ tht Contmon Difference found 

*r*\ J agiunSI the nexi lefs Lpgarithm^ under Diff. and 

*"^ \ theQuotientwiUbieaNumbertbatmuUbeAn' 

nexed to tbe Number akeady found ag^nO^ tbt 

next lefs Zogarithm, accordif^ as the Iniex of 

thegiven Zogaritbm denotes* 

ExampU 
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Exafftple. 

Suppofc 5.660279 were a giren Logarithm, anJ it 
were x^aired to find the natural Number an^vering 
to it. 

Here the Number {(«ight muft confift of Six Places 
of Figures in whole Numhers, as ajppears hy its In- 
dcx, 5. Which being omitted, I fceK in thcTahle of 
Logarithms fbr 660279 butnotfindingitexaAlythere^ 
I take the next Lefs to it, v/^* 66020 1^ which ilands 
under 9^ and againfl 457« Therefore I conclude» 
that the firft Four Fjgures of the Number ibught, muft 
be 4573 ; andthe Common Difterence found againfi 
660201 under Diff^ is ^<^. , 

Then from thc given Logarithm 660279 

I Subftraftthe next l,efs, v/f. 660201 

And there remains 78 

Ta which Annezing Two Cyphcrs, (becai^e there hyet 
wnting two PJaces ofi Figures) it will tecomc 7800 : 
Thc which being DiVided by thc Common EKflerence 
?$ the, -Quotient 4yill be- 82, . Thus ^^J.^SooCSi 
whichmuftbe annexedtp 457^ (fonndlfejore) sindtho, 
Sum will bc 457382, the Number that^ at^fwers^ the 
given Logarithm 5.660279 as was requir'd 

Thus one may, without much Troublc, find the. 
Logarithm of any givcn Number ( very near) altho* 
it cxceed thc Limits of the Table by i, 2, or 3 
Places of Figures ; And al^ the Number Agreeing 
to any giVen Logarithm, whhoo^ tbe hdp of (uch a 
Tablc of Ppoportional Partf-as is ufually inferted along 
with the Tablc of Logarithms fbr that Purpofc« 
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Sea. 4. To perform ^ttltfpUcattOn. by 

lopntfinijBf^ 

The Multiplication of any Two givcn Nuinbcrs 
tQg,<ther, may be perfbrm'd by Lcgarithms, 

e 2 Thus, 
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Again, 
Niimbers Logarithms. 

Divideni ^6,n ^-TllSiB Zsub 

Divifm' o^ 9,875061 S ' 

. {^teht 79,64 ■ 1J878752 

SiSt.6^ To ExtraSl the ^MnmZ and Cttbe 

^ ^OQtsi^ d^T. by Logatttlbtnjei^ 

If the Logaritbm of any given Number be Dfvidcd 
hy 2, the Quodcnt-mllbe thc Logarithm ofthe St^rnre 
JttwtofthatNumbcr. And if the Logarithm oi an/ 
Namber bc Dividcd by 3, thc Quotient will the Lo- 

tarithm of tbe Cube Hiot of that Number : And fo on. 
,»r h^her PowerSi 

Bicantpks. 
SupjpQfc. it Twcre required to Extra^a the Sfuare Itoof 
iijr 6968; wlrofe^LQgarithmis- 3,843108 
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; ; TbQn^ .2 > 3*843 lOS ( i^zt^ 54 This Quoticnr h 
idbe Logarithm cf 83,4745 G^c. which is the Sfuare 
t^ot of 6968^ as was required« 

Again ; Let it be reqmred to Extra&^ the Citbe Root 
of .^968, whofeLogarithmis^ 3.843 108 a$ beftn^, 

* • 

- Thfitt ^.)3.843ii08C 1,^81036 This Quotient i$ 
«ke .Logaritbm of 19^1 ^c. wbiich is riie Cube R»ft 
•f 6968, As was rcquircd. 

Andin the fame mattner the JB/f iwirtf t Xwt or that 
•f the Fourth Power, may be fbund, if thc Logarithm 
of the giveji Number be Divided by 4« And if die 
Logarithm. of any given Number be Divided by 5, 
the Quotient.win be the Logaritbm.of thc SurfoUd ItMt 
or that of the ^th Power, and fo on for the 6th, 7th, 
^th^ or any propofed Root of a (ingje Powef, how high 
foevef it be>, provided the index ofthc L^arithm of 
tbe giv.en. Numbex. bc A&unative. Btit» 

IJhfi- 
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The Dividing of Lpgarithxns, whofe Indices are 
Ncgative,' (hy 2 . 5 • 4 • 5 . ??*'. ) and to dcter- 
ffiine tbe true Quotient-Index hath heen thought {6 
difficult a Work, that the JLeamed and Ingenioui 
Mr. Ougbtred contrived a Table on purpofe to pcrfbrm 
it; VHe Key trftbe MatbematickSy pag. 168. 

Now according to the Negative Indices I have here 
made ufeof^ thatWork may be very eafily perfi)rm'd. 

Ifyou are to Drvide a Zogarhbfn tbat ba^ 

a Negative Index by 2, Am^ lo t9 tbe given 

Thus< Indexz Ifh 3, tben Add 20 to tbe given 

) Index : Ifbf 4, tben Add 30 to tbe given 

\^ IndeXy ^c. 

That is, Still increafing the Index of the given Loga- 
rithm with 10» as the Divifor doth increafe by a 
Unit or i.. 

Exampk^ 
Suppofe it werc required to Extrt£k thc S^tuire koct 
of 0,054756 whofe Logarithm is 5.7?8432 

Then 2 )i?.73 8432 f 9.36921(5 This Quotienc is 
the Logarithm of 0,234 which is the S^uare Root of 
0,054756 , as was requirt 

Again, Liet it be reqiiir^d to Extraa; idie Cube Jtoot 
«f 0,054756 whofe L<^arithm is 9*796432 as bcfere. 

Then 3 )2S.738432C 9.57047? ThisisthcLoga- 
rithm of 0,3797 C^f. whkh is ihs Cube Jioot of 
0,054756 as was requir'd. 

Oncemore; Suppofe it were rcquir'd toJBztradthft 
Second Surfolid Jiiot or that of the Seventh Power, 
out of 0,054756 whofe Logarithm is §.738432 as- 
above. 



m 7) 68*738432 C 9.819776 This £s thc Lcga- 
of 0,66035 ^c. which isthetoi>trtqair*d,6^i7. 



Then 
rithm 

Thus 
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Thus far may fuff ce conceroing the Nature and Ufe 
of thc Tafcle of Logarithms in general ; which being 
a liClle con(ider'd of^ it will be cafie to Apply them to 
thc fbllowing CalcuJatiimi 
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The Calcuim:tQn of fUtefftottiS m ^ttttpfe 

aittereffandAnttUfttejS; perform^d both 
by the Pen^ and by Logaritbms: 

BEfore we proceed to the follomng Cpmputations, 
it may beconvenieBt to premife a few ufehil things, 
that will help to,Earplain and Shorten the Work, And 
firft, Of a fewcommon C&ird^m; Vt^. 

Signifies Adbrey or the Aifirmative Sign of 
jiddition^ 



+{ 



^ C- Signif^es Xe/ar, or tbe Negative Sign of 5V*i-. 
i ftroBidn. 

^ Signifies Into or IVitby and is the Sign of 
i MuUiplisation% 
^ C Signifies E^ual to, or the. Sign of E^uor 
~ t Jity. 

j C Eknotes tbe Compleated Logaritbm of any 
«f*i Nomber; 

And when the Ratio of thc Hatc of IntereS is men- 
tioi?d, it iignifies only the- Simple Intercft of i/. for 
otieYear, at any propofed Rate of Intereft per Centi 
which may be thus found by the RuJe ofThree. 

• As loo : Is to 6 :: So is I : To 0,06 the Ratio 
of the RTate of 6^^ Cenu per Annum* 

Of, As 100 : Is to 7 : : So is i : T6 0,07 the 
JLatio of the Rate of 7 per Cent. per Annuniy &c. 

Tlie which. may alfo bc. fbund by Logarithms. . 

TbUv 



and annmttesi, &c. 
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Trom the Zoganthm-ofthc grven TLate rf /«• 
Th J *^^^^y SubfhaB the Logarithm of loo ( viz. 
*""*>N 2.000CO0) and fbe Remainder mU be the 
Logarhhm ef the Katk rf tbat Kate. 

Exampfe. 
Sappofe thc givcn Rate of intereft ta bc that of 15 per 
Cent. per Annum : Then 

Thelx)garithmof 6 is 0.7781^1 7 Subfca^ 
Tnp Logarithm or loo i» 2.000000 3 

The Remainderis the Log. ?.778i 51 of o/)6 

That is, 0,06 is the Katio of 6 per Cent. &€• 

And thus may the Ratio of any other propofed Ratc 
ef Intereflper Cent. be ea(ily obtain*d. 

But becaufe 'tis the Logarithms of thofe Ratio's, that 
are of ufe in the fbllowing Calculations rclating to 
Simple Intereft, I havc hcre sanneieed a fmall Tafcde of 
feveral Rates of Intcreft, with their iU«to's, and ^ 
Logairitfams of thofe Ratio*s. 



perCint, 



4 
41- 



of thofie 
Rates, 



0,03 

0,04 
0,04«; 



5 0,05 

51 0,055 

o 0,06 

H ( 0,065 



Zta^mtbms 
of thofe 
Katio^s* 



8^77121 

J.^o^odo 
^.653212 



^,698970 
^.740363 

8.77815 X 



Rdtff of 

Interen 
perCtnt» 



Ratio*s 

of thoft 

Rates, 



7 
7i 

8 



9 

9^ 
10 



0,07 

0,075 

0,0.8 



I 



0^)85 
0,09 
0,095 
0,1 



Lo^arifbmj 

of thofe : 

Ratio's. ' 



8.845098 
5-^75061 
1.003090 

1^941^ 

8".954242 

1.977724 
0.000000 



v^ -~ ' — ■ — ■ — -■ ■ \ — ' — — w — — 

Thcfe:things being premifed, we may proceed ta 
the jS)llowiiuj >Vork ; and firft of Money tbrbom at 
any Ratc oTSimple Intereft^ &c^ 
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seB.i. of ftftnpfe 3[ntereff ♦ 

In the Tiung Mathematman^s GuidCy pag. 24^. Cfrom ' 
whcnce the following Rules are deduc*d) Tvc made ufe 
of Letters to denote the fcveral Parts of the Qaeftion^ 

rr. SignificB any Principal or Sum piit to Intcrcft»- 
rr. j 71 The Time of its continuing at Intercft. 
^^•^Jt. The Ratio of the Ratcof IntercftpfrOr«r. 
C A* The Amount of the Principal and its Intercft. 

Anythrccof thefePartsbeinggivei^ theorhcrmay 
be found by help of this General 

Tbeorem^ TJR P +• j» = ^ 

This Theorcm admits of four Ca{es or Variety of 
Queftions. 

C^e i.If jP; 27 ^T^ ^9 aregiven, thence to find uf ; 
That i«^ If ajiy Principal, with the Time of its be- 
ing at Intereft, and the ^te of Inteteft per Cent. fer 
^fmum are givi50»To find the Intereft, and the Amount. 

This Queftion l: take to be of the moft eeneral 
Ufe of any that Occurs in the whole Bufinels of Simple 
Intereft j and may be perform'd thus : 

Firfi by Common Arithmetick. - 

Mtdtiply tbe Frincipaly tbeTtmey andtheRa^- 
tio of the JLatCy aU three together ; and tbeir 
Ruk. < Produd: voillbe tbe IntereSi ; To Vfbiih Add the 
Principaly and tbe Sum wiU be tbe Amounr 
refuir^dm 

Example; 
f^at Sum VfiU 567I. 10 s. Amount to in Nine 
T^arSy at tbe Rate cf 6per Cent. per Annum ? 

Here is given P = 567,^ T= 9 and R = 0^6 
To find A ) which by the Rule is done thus : 

Firft^ 
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Trodu& 5 107,5 30^545 = 306 /. 9 s^ 

' Tbat is, 306 A 9X. is the Intereft of $^7 /. 10 #. fbr 
Nine Years : Then 306/. 9 x. •+- 5^7 i» 10 j. = 
873 /. 19 s. = ^, the Atnount requir'a. 

The fkme perfbrm'd by Ldjgarkbms. 
r To tbc Lcg. rf thPrincxpaly Add the log. of 
Th < '*^ Ttmey andthe Log. of the Ratio ; tbeir Sum 
^^^ wiUbe the Log. of t^ iHtereS ; to Vfhicb Adi 
C tbe Frincipaly &c. ^ above* 

That is, in the fame Exan^le. 

Thus, P= 567,5 itsLog. is 2.7539667 
And, 7*=: 9 its Log. is 0.954242 S Add 

Jt rr 0^06 its Log. i s 8.77815 1 3 

TheSumisthe Logarithm 2486359 0^306,45 

That is, 306 /. 9 X. is the Intereft as Befbre^to which 
thePrincip. 567 /. 10 x. being Added, 

the Sum is 873 /.191.= ^, the Amount requirM, as 
above. 

C^e 2. When Ay Ty and iP, are given \ To find P .• ^ 
That \Sy To find what Principal or Sum, being put 
to Intereft any aHigned Tinie, wilT Anlount to a prO- 
pofed Sura in that. Time, at any givcn iUte of Intereft 
fer Cent. per Annungy CJ&;. 

Firft by the Ptn only. 

/ Multipfy tbe Ttme with tbe I(atto\ of tbe JtfiUy 
n I J and to their ProduS: Add i r Theh Divide tbe ' 
•/ .proip(^ed,Am.oun$ by $hat Sum^ and the iiup* 
X titnt will Jhero tbe Principal requireL 

Earample. 
What PrincipaJ orSum of Moneyy beingput to Jntereji 
for NineTearSy mU Amountto (or ^aife a Stock «/) 
873 L 19 8. at 6 per Cent. &c. ? Or 
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. Or thu5 ; Si^pcfe a Vebt cf 873 1# 19 s. vfcrs not to 
bepOid untilNinei^ears hence\ What vfOnJd it be wortb 
inreadyM(fnty\ tbe Creditor allowing tbe l{ate of 6 per 
Cent. Difcotftft to tbe Debtori 

In this Qucftion there is given, A = 873,9$ '''= 9 
and i^= 0,06 To find P, 

Thus r= 9\Mult '^^^ ^M -^ ^ = ^^4 

^^ ^o^odS ^^^^^-And M4)873>95(5^7,5=-P* 

IVoiKft 0,54 

That is, 567,5 = 567/. 10 /• is tho Principal, (cr 
Jtwi^A&affj') re<juir'd, 

The fame may hc perfbrm'd hy LogaritbmSy 

Add tbe Zog. of tbe Time to ibe Log. oftbe Ka- 
tio <ftbe 1(atey and to tbe Numberfouud bj tbeir 
Th 4/ ^f^^dd I. Tben iftbeZoo.oftbatSum be 
•lo^^ SubfiraSed from tbe X^. ^ tbe frppofed A- 
momty tbere joiS M^main tbe Z^. of tbe PriM- 
cipai refui/d* 

That is, in the fame Exampk, 

Thus T= 9 its Lofr is 0.954242 7 ^ 1 1 
And J^== 0,06 its Log, i s g>778i5i j ^^°^ 

The Sum is tbis Logar. 9*732393 of 0^5 To 
lyhich Adding i, it will becomc 1,45« 

Remains thc Logaridma 2*753966 0^5 67^5 sP 

Xbat is, 567 /. 10 x^. is the Principal rcquircd hy tbe 
Qjiefiion, asahovew- 

Ofe 3. Suppofc P, Ty and A, wercgiTcn'; To 
find J(, vi^. Having any Principal with the Timc 
of its heingat Interefi,. andthe Sum it's protooftd to 
Raiie or Amount to in thatTisic, gjlvcnr ; tteocrtD 
fii^d the Rate of Intereft per Ccm. por Amum. 

Firft 
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Firft by the Ven only, 

if the Difference betw^en tbe pr^fed jAmount 
and tbe Principal^ be Divided by the Vrth 
Rule.^ duB of the Principal MuUiplied into tbe Time, 
tbe Quotient .mu fhero the Ratia of tbe Rate, 
of Intereft requir*£ 

Example, 
At tobat Jtate of Jntereji per Ccnt. toiU ')6fL los^ 
Maife a Stocky or Amomt to 8731* \gs. in NimeTears 
time ? 

Here is given P = 567,*; T=r 9, and^ = 873,95 
To find JL ; which by the Rule is 

Thus, 873,95 — 567,5 = 306^45 the I>ividend. 
And 567,5 X $ = 5107,5 thc Divifor. 

Then 5107,5 ; 306,45 f o,o6 = X, the Ratio of the 
Rateotlntereft ; 

And As I : Isto 0,06 :: Sois 100 : To 6 theRatc 
of Intereft-/>er Cent* ??«:♦ as was required, 

Or by logaritbmsy 

From thepropofed Amoitnt SuhJJraB the Prin* 
cipal {as ahove \ ) Hben from the Log. oftbe He- 
Thus,< mainder, SubflrOB tbe Sum ofthe Zqgaritbms of 
■ tbe Principdl iind tbe Time^ and there will 
Remain tbe Log* of tbe Ratio of the Rate, &c. 

That isy in the faine Example^ 

«73>9$ — 567,5= 306,45 its Log. 2486359 

AndP= 567,5 its Logarith.is 2.753966? */. 
Tz=z 9 its Logaiith.is 0.9542423 
Frotti the firft Log. Subft» this Log, 3.708 208 
And there remains thc Logarith. 5.778151 of o^t6 

WJjich fhews the Rate of Intereft to be 6 per Qnt, per 
Annum^ as be&re by the Pen. 

D Cafe 
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Cafe 4. Having P, J^, and ^, given, To find 7".- 
That is, To find the Time in which any giv«n Prin- 
cipal will Amount to, or Raife any propofed Sum, 
tbc Rate of Intereft pcr Cent. being alfogiven^ 

Firft hy thc Pcn onXy. 

Jf the Differtnce between tbe frMfed 

Amount and tbe PrincrpaJy be Dividei by tbe 

Rule.^ ProduB of the Primbal Multiplied into the 

Ratio of the RaH \ m QMient wiS Jbcm tbe 

Time re^uir^d. 

Example» 
J» what T^me wiU $67 L 10 s. Jmount to ( or Raife . 
4» Stock of) 873 1. 19 s. at 6 pcr Cent. per Annum ? 

In this Queft. therc i5.given P = 567,$ k = 0,06 
and A = 873,95 To find T; which is d©ne thus : 

Firft 873,95 — 567,5 = 306,45 the Dividend. 
And 567,5 X 0,06 = 34,05 for.the Divifor. 
Then 34,05 ) 306,45 (9 ^T the Time ; FJ^. 
Ninc Ycars will be the Time required. 

The fame perferm'd by Xogaritbms. 
From ^ proj^eljimount SubflraB tbe Prin- 
cipal (of before ; ) Tben from the Ln^arithm 
^, M of the ILemaindery SubftraB tbe Sum of the 
Thus^C i^^iih^s ofthe Principal and ^Ratio of the 
Kau iandtbere vaill Remain the Lofftritbmaf 
the Jime^ ; 

That is, . in the Laft Example ; ' 
Thus 873,95 — 567,5=306,45 itsLog . 2486359 

P = 567,5 ityLog^rith.is 2.753966 >^^^ 
1 = 0,06 its Logarith. is '5.77 815.15 
From the firft Lqg. SaMv thjgLog. i.n^Tij 

Thcrercmains the Logar. of 9 =T 0.95424^ 
Whichtews, t^atnhftXime&bglafcisjiA NincYcars. 
If tbe Work of thcfe Four Examples, and tbe Ruks 
by whlch they are pcrfbrm^d, be well underflood, 
thcy will bc fufficicnt ( notwithfianding there is redUj^ 

but 
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hut One ^uefiiony onfy h is varied aecordin^ to 
the feveral Cafes } to fhew how any Queftion ot the 
like kind may hc truly Refolv*d , at any propofed 
Rate of Simple Intereft,, and for any aflign*d Time ; 
efpecially if the Timc given ( or fought ) does con- 
fift of compleat or whole Years. 

But if the Time given for (bught) does not confift of 
whole Years, as moft generally it does not, it heing 
either Leis than a Year ; or Years^ and fbme Part» 
of a Year, as Weeksy Months^ or Quarters &c. Thc» 
the odd Time, leis th^A a compleatYear, muft he Re- 
duced (OT Converted j into Decimal Parts of^a Year 
(perSei. $• p. J.) And unlefs fuch Parts of a Year 
chance to he juft \ l pr ^ of a Year, then the beft 
way will be to Reduce the Odd Time.into Days, and. 
then work with the Decimal Parts of a Year that 
are equivalent to thofe Number of Days. 

And fbr the ea£e andready finding out of the tnie 
Kumber of Oay^ that are contain'd between any two 
afligned Times*le& than a Year, and the Decimal Parts 
of a Year tbat are eqjual to thofe DaySj I have here in- 
(^rted twb fmall Tables.^ 

The Ufe of th0 iolkiwing Table of Moiaths and 
Days^ is no mOre but thu&; Find tbe £rft propofed 
Month at thc Top or Hcad of tts refpe^bivc Part 
of theTablej and in.the fame Column undcrit, look 
Ibr the other MoDth,- ai^ by it ilands the Number of 
Days rcquir'd, according tp the Title ©f the T able. 

As fbr Examplc ; iFrom thc |ft, ^th, loth, i^th, or 
anyotber Day in^r#7, To tljc liky ^th, iqth, i^th 
(vi^y. t$ the fame) Day in Deeenjbery is Juft 244. Days. 

Or, From the ^tb, ^th, oxx2thyiSc» dt' O&oher^ 
To the 4tiv 7tk, -or latb, Cfv\ of ^igaS is juft 
304. Days» And fo thc truc Number oi Days tnat 
are betwcei^ any two of the fame Oays in the pxo- 
pofed Months, oiay be found by . Infpeftion only. 

Butif thetvyo/given Daysof thcMonth are difTc- 
rent, ^hcn thcre Difrercnce muft be Added to the Num- 
bpr femd ±r thr TTable r As, fuppofe , bctwcen the 

D 2 4th 
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4th of OBober^ arid the 25th of At^un y Here, be- 
caufc the 2«ith of thc onc Montft, is 21 Days more 
than thc 4th Day of the other Mpnth ; therefbre the 
Number of Days requir*d will be 304 4- 21 ; vz^. 325 
t)ays, and fo fbr any other two Months and Number of 
Days in any propofcd Tinie throughout the Year ; as 
in this Table. 



A Tabh thatjhewsy by Infpe^ion mly^ the true Number 
ofDojfSy from every Day In any Adontby to thefame 
Bay in anyother Monthy throughout the whole Tear, 



Febru. March 

Mar. 28 Apr. 31 

Apr. «59May 61 

May 89 Tune 92 

May i2oJune I2C july 122 

'une I5i|july i^ojAug.i^j 

uly 1 8 1 1 A ug. T 8 1 (^pt. 1 84 



january 
Feb. 31 
Ma.r. 59 

Apr. 90 



I 



April j May I Junc 
May 3oTune ^iljuly 30 



iAug.2I2. 

Sep. 243 
Oft. 273 

N0V.304 
Dec. 334 
Jan. 365 



Sep. 212 

oa. 242 
N0V.273 

Dcc. 303 
Jan. 334 
Feb;365 



Od.214 
Nov.24^ 
Dcc. 275 
Jan. 306 



June 61 july 6iAug. 61 
uly 91 Aug* 92Sept. 92 
Aug.122Scpt.123 Oft. 122 
Sept'.i fy 3 O^. 153 Nov.i «; 3 
Oa. 183 Nov.iS^Dcc. 183 
Nov.2i4Dec.2i4jan. 214 
Dcc.244 Jan. 245 Fcb. 245 
Jan. 275 Fcb. 276 Mar.273 
reb. 306|Mar.304 Apr.go^ 



Mar.365 



F;eb.337Mar.334 



Apr.365 



Apr.335 
May 365 



May334 
June365 



July |AugulHSq)tcm.|0£tob 



Aug. 3 1 Sept. 3 1 
Sept. 620^. 61 
Oft. 92IN0V. 92 
Nov.i23'Dec.i22 
Dec. r«?^Tan. i«;3 



Oa. 3oNoy. 31 
Nov. 61 Dec. 61 



Dec. r«;3jan. i' 
Tan. 184 Fcb. il 
Feb.215iMar.212 

Mar.243'Apr.243 

Apr.274;May273 
May304 Jime 304 

func^^^tjuly 334 

fuly 365'Aug.365 

I ' hi I j 11 ■ i Tl I 



Dcc. 91 Jan. 92 
Jan. 122 Fcb. 125 
Feb. i53Mar.i5i 
Mar.i8i Apr. 182 
Apr.2i2May2i2june2i2 
May 242 June 243ltuly 242 
June 273 July 2731X0^.273 
Aug.304Sept.304 



Novcm. 
Dec. 30 
Jan. 61 
Fcb. 92 

Mar.i20 
Apr. I 
May I 



July 303 

Aug,334Scpt.335 
Sept.3 6510^^36^ 



Oft.334 
N0V.365 



Decem. 
Jan. 3^ 
Feb. 62 
Mar. 90 

Apr. 121 
May i<« 

Jiine 1« 
uly 212 

Aug.243 
Scpt.274 

oa. 304 
N0V.335 

Dec. 365 
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A Table for tbe 
Tedfy Mqudl 



rcady finding tbe Xkcimal Patts efa 
to anj Kutnber of DagSy &c. 



Vayi^ Dec.parts 



I : 
2: 

3 = 

7 = 

8 = 

9 = 



o>oo2740 
0,0015479 
O3O08219 
0^010959 
0,01^699 
0,016438 
0,019178 
0,021918 

0,024657 



J)ajfs* Dec.parts 



Va^s. Dec. parts 



X 



10 =: 0,0273197 

20 = 0^54794 
30 = 0,082192 
40 = 0,109589 
50 = 0,136986 
60 = 0,164583 
70 = 0,191781 
80 = 0,219178 

90 = 0,246575! 



100 =1,0,273973 

200 ;?s o,<47945 
300 — 0^821918 
365 == 1,000000 



-^efaTearssD^^ 
\a Kdtt-rro,^ 
\ ofa 7^4r=o,75 



I 



Thc Ufc of this TaHe is thus : 
If the propofed Nu^her of Days can be exaftly 
fi>und in the Table (nDder Dap) thcir Decitnal Parts 
are alib fbimd agalnft them b^ Infpcf^ion only* 

But if the true Number ot Days cannothc exaftly 
found there, then boththey, and their DecimalParts 
i^uft becoBeAed oot of the Table at twice» or thricc^ 
according as tneirKumber re^ires* 

As for Example : Suppofc it wcre requircd to find the 
Decimal Parts of a Year equal to 1 3 5 Days ? 
[JCfoj^. Dec.partSn 
C 100 =0,273973 7 
Then'V 30=: 0,082192 ^ Add all thefc together» 

Hence 135= 0,569864 the Decimal PattsfteqiAircd. 

Aiid'.thu&maythcD«fcikialPaitWifa Ydar, equlva- 
lent to an/ pyeti. Nilmberbf Day<iy. be V«f y ca(ily fbund 
to Shx Pl^esof Pigure^; but for :Ck)<i>mdn,.Jto[5oefsit 
mav iuBicc to work wilth puly ^out. of thofe Places, 
attd in fmall Sum^, 2, pr 3^ PTacesVaccor^ng to Dif- 
cretion) may be near ^nougn to thc Truth 

Or the 'Decimal* 9art6, cqaitritlent to any gircn 
Numbe^ of Days, may be found by thc Logarithms. 

D 3 Thus, 
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f trom tfe Lqg. of tbegfven Kumber of'J?^s^ 
Thiis y SuijfhaSt.tbe Log.of%6<, DajSy (Viz. 2.562293;« 
1 nus, ^ ^ ^j^^^ ^^.^ rentam tbe Log, of tbe DecimaP 

{^' parts equalfo tbofe if^umber' (fpajs. - 

•- - JExample» 

Lefit be required to find the Decitnal Parts of aj 
Ycar equal to 1 3 5 Days ; As belore, • 

Hereisgiven 135 itsLogar.is 2.136334 ^Subftraa ' 
DaysinaYcar 365 itsLog. is g.*) 6^293 3 . 

And there retnainsth« Log. 9.568041 pt 0,^863;' 

thc Dccimal Partsequal to 135 Days, &Ci as above. 

Thefe things being underllood,,:^: will be as eaGe» 
to.Cakukte-any Queftidn relati»g to any oFthe fbre-* 
goingCafes, .wheiTtbciTime givcn, or fought is either 
tfi& than a Year, or Years. and Parts of a Year ; as 
it is fbr thofe. in whole Years only* 

As for Inftance in Cafe i. Suppofe it were required. 
to find IVhat Sum 780^,153. vtOuXi Amount to in 
31 Tcars W 179 DaySy at Five and aHalf per Cent. ?- 

la tbijj-Qgcfti there is givcn -P = 780,75 Jt 2: 0,05 ^ 
aynd 7^= 3^4904 fo**od.i3ytheTaWi5.: 

' ' r TKus, THree Years ss.j^QOoooplf 
Days -/ 70 = 0,i9i78i< 

Kcnce 3 Yearf-and 179 Da^-sis- = 3,490411 = 7:. 

TteP -P C2S 78Pi7!^ its Lpg^ 2^8925 12? ^ 
Gr=3i49©4 its tog.'lo.'542875> Addf 
, ^:p;o,055 its Log>> S>7>03^3 3 . ; 
:Ttoe'S«nn**is-t?he Logarithm Vt^???'©^ U9>88*'; 

That is, i^^j^J-^ 149 ^ 17 ^•.7 i-.thelnter. To vfjikh.' 
Add the Principal 780/. 155.0 i. 

1 ' Again» 
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Again, Tliat I may make all as plain as I can, take 
an Bxample in Cafe 4« v/if . To fina the Time» 

Let it be requir*<l to find, Jn what Time 780 1. 15 s, 
muU Amount to the Sum of 930 1* L2 s. 7 d. ^t /iE»e 
Itate e/ 5t P^ Cent. per- Annum ? 
Ittthis Example there is given ji = 930,63 Jr=o,0'5 5 
and P = 780,75 To-find T; Which is donethusr 
930,63— t78<5>7.5=i49>88 itsLog .2.x7f750 

. And P = 780375 its Log; 2*892 5127 a j j 
ll=:o/)55 itsLog . 8.740363 S ' 

From the firft Log.5ttbft. this ^0^^2^63287^ 

AndAercremftinstheLog. 0.542875 of 3.4904, 

Thatis, 3 Years, and 0,4904 Deciraal Parts of s^ 
Teir ; but 0,4904= 1 79 ^^Y^y P^^ ^"J? in^^., 8*. 
Confequently 3 Years and 179 Dajs is tHe Time-re- 
quir'd by the QucftioB. 

Or thc DecimalParts of a Year maybe otherwifcr 
Reduced into Days, by help of the Taft Table ; 

As in this Exampie ; Froimr 0^4904 the givenParts, 
Takc the ncxtlefsTabular.N^ * 0,2740 =1 lOoDay^w, 

There remains 0,2^64 
Againi- From the Rem. tajce 0,1918= ?= 70 Days. 

Laftlythis 'o>0246p= 9 Days. ,. 

Sbt&at 0,4904'=; 'U79 ^^y^> b)ft thft Tabk, (?<?. as 
befbrCft 

Orthc Decimal/.Pa^rt» of ^ Ycar may be Reducfd 
iato Days by the Logarithms ^ 

' C Toihe Ldg* ofthe- propofed Parts, jidd tbeZcg. 

TVtis^-C^i^l^l^ ^^^ ^^y^ in aCommonTear y and the 

l^ tjfe Sm wIU be ihe Log. of the Dap requir^d. 

For Inftance^ Ifi Ae Laft ExJample, whercin thc 

givcn Dccimal Parts are 0,4904 tog. 9-^9C>55<^lAdd 
%h© Days ia a Yeai. ;^rc 365 itsLog^ 2.562293 5 

The Sum is this Logarithm 2.252843 ofi79 
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stsi. 2. of artttttftfe^, or ipenfi(»tt(, &c. 

in Arrearsy Computed at Simfh Imferefi. 

I ihall here make ufe of the ikme Letters to denote 
thefeveral Parts of the Qiiefiion, as ixiH» afbreraid 
Toung MatbematiciarCs Gmie^ p, 248. 

Denotcs the Annuity or' PenGon, Qfr* vx:f . cither 
Yearly, HalfYcarly, or Quartcrly Rcnts. 
The Time of its being unpaid ; w^. the Number 
oFall the Paymcnts that are in Arrears. •- 
The" Amount of the Annuity and its Intereil ; 
vi^. the Sum of all tbc Arrears due, 
The Ratio of the Rate, vi^. the Intercfl of t /• 
As befbre. 

Tbci) will< 'rr =n ' fy ' • 

From this £quatton is deduccd the iidbwingELttles^ 
which admits q( Four Cafes. . ' 

Note, ./ do ,bere i4te itfcr ^raMtpd,^ thu tbe lUdder. 
dcth hftbii time verjt weS inaw bow to perforfh Mid- 
tiplifation, and Ptvifion cfany']giveh Numbers^ by 

Zqgarishm ^ (i^' iir^Bed in' Chp. U. amdprMifed 
in aU tbe Bxamples of tbe Zafi Scfbion : ; And rjbrf r* 
fj»e I ft>all,far BrevhfMe, omit fefting dovm in 
Words at Jengtb (as in tbe Mt Se^ion} b(m tbe fol^ 
Joroing Cafes are to be RefQlv^d hy ^^arithmes ^^^ 
Worl bein^fo eafilj underjfoody Bjlaviftg ajuetregard^- 
\to tbeir reJpeSive Kules ; Tbat^ itfeim^ ^?.^«> *^ *^ 
Vfbolfy needJefs io repeat inWords bovo it isio bi done ; 
fyt only tojet dmn the W^rk, at J^^eaf oB tbeEic 
ampks, aeeording $0 tbe Jfp^t tftbeir reffeSive 
'ktdes^ by vohifb tb^ are Comfuted mtb tte Pm. 

Cafc 
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Caps I. Having (7, TJ and JJ, given ; To find^. 
That isy If any Annuity, or Rent, with the Time of 
its being Unpaid, and the Rate of Intete^ jar Cenu 
be give^n ; thence to fiod ^vhat Sum nll thttfe Arrears 
will Amount to in that Time ; allosying any affigned 
Rate of Simple Intereft, fbr every particular ray- 
ment as it becomes due. 

MultipJy tbe Time^ the Time lefs i, and Half 

tbe Ratio of the Rate all tbree tqgether, anijt 

RulCfc ^ to tbeir ProduB Add the Ttme ; Then MuhipJf 

thdt Sum with ihe jinnuitjfy and tbe ProduB 

willjhew the Amount requir^d» 

Bioamfle^ 

Suppofc 356/. Aiinuity, or Yearly Rent, beforborn 
or unpaid Nine Ycars ; Wbat Sum wiUaU thofe Arrears- 
AMomt to in tbat Time^, allowifig' 6 per Cent, pep Ann, 
for eacb P^ment as it becomes due l . * 

In this Example there is given, C/ =: 356 ; Ts= 9 5 
and Rs=:o,o6; tdfind A* ' 

\ • • Ffrft by tbe Pen onty. 
Let the Work be prepared tmis, 9 — 1=8, 

And |:l?2=:O,03 ; ^ ^ 

Thcn 9 K 8 =: 7^ ; and 72 X 0,03 = 2,16 ; To 
which Adding the Time, it will be 2,16 -4-9 = ix,i6. 
And 11,16 Multipiiedwitb 356 is 3972,96 = ^. 

That is 3972/. 19 s. 2^i» will bc.the Amount as 

was requir'd. ■ r ' 

TVb fame pcrfbrm'd by Logarithms* 
'Firft jFi=9 its Logar.is o.()^^2^2 7 
And T — 1 = 8 its Logar..is 0.903090 ^*Add • 
Again, 1 % = 0,03 its Log. is §477^ ^t 3 ' 
Thcir- Sum, is the Log. 0.334453 of 2a6 

Then 2,16+9=1 ni<^it$Log.is 1.047664 J^ad " 
And C7= 356 its Log. is 2.551450 5 

The Sum is thc Logarithm 3^991 14 of ^972,9^^ 
Thatis 3972 1 19X. 2i:<i.= A thc Amount.or 
Sum ojf aU tnc Arrears, as befbre by thc Pen. 
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Cafe^ 2. When ^, T, and 1, are giren, to find U. 
That is, To find what Annuity, or Yearly Rent, bei- 
ing forborn or unpaid any affigri'dTimej vriW Amount 
to a propofedSuift, albwingany giv«n Rate of Inte* 
reft per Cent, fbr ctery Payment as it becomes duc. 

Multiply the Time, tbe Time kfs i, and Half 
tbe Jtatzo of the iatCy aU tbree together \ and to 
Ruk. J ^^!^ ProduSy Add thc Time ((u before) Tben 
Vivide tbe propofed Antomt by tbat iSW/nr, and 
the^otient mlljhev? tbe Annuity^ or Tlsariy 
Xent re^uir^d* 

ExajMflem 

Suppofe it wcre requir'd to fiud, JVhat Ammity, or 
Tearly Rent vhU Amount to ( or Itaife a Stock ) ef 
3972 1. 19S. 2i^d. aSffwing 6 pcr Ccnt. for tmry 
Paypientjis it becomes due t 

In this Qucftion^there is given A — 3972,96 ; T=g ; 
and R = 0,06 To find U'^ which may be thus done. , 

Firll by the Pen only ; Thus, « 
The Work prepared is 9 — i = 8, and fJt 3=0,03 
Then o x 8 3: 72, and 72 X opj ~ 2,16 ; whkh be- 
ing Addcd to the Time, is 9 -|- 2,16 n 11,16 for a 
Viwfor. 

Thcfl Ii,i6>3972,96f556as(/ 
^?. 3 5.^ ^» will bc the y early P.ent r^uir'd. 

The fame perfofm^d by JLegaritbms. . 
Xhus, T:iz 9 its Log. is 0.954242 7 

^ — 1^8 its Log. is 0.903090 S Add 
And iR ==0,03 its Log. is 8477121 J 

The Sum is the Logarithm 0*334453 of 2>i6 

Again, A s= 397?>9<^ its Log. ts 3.5991-13 ? c^^r^n^ 
Aad 9 + 2,16 s: n,i6 its Log, 1.047664 j ^"^"^^^^ 

Thcrc reiiiains the Logaridim 2.551449 0^356 mC/' 

That is, 356 h Is the Annuity, or Ycarly Rcnt , * As 
beforc. cafe 
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Cafe 3. WfcenC^ A, and Jt, aregiven; Tofindi: 
That iSy To find the Thne in which any Annuity, 
or Yearly RenC, being fbrboni or unpaid, will AnBount 
to any propofed Sum •, allowing any givcn Rate crf* In- 
taereft/cr Cenu ^c» for each Paymeat as it becomes due. 

f SmbflraB tbe ^ath of the Rate frtm 2 ; tben 
Vividetbe Remainder bj/troiee the J^tiOy and 
caU tbe ^uotient x. 
Next^ Square tbat Quotient /viz. Multiply it 
with it (elf J and caQ^tbat Sqvuie xx. 
Rule. ^ Tben Divide Twice the propofed Amount hy 
tbe FrodiS of tbe Annuity Multiplfd roitb tbe 
,Ratio, and to the Qjtotient^ Add tbe Sfusre 
' Number caUed xx Pthen ExtraS: the Squaxe 
Rjoot of that Sumy and from that Ihdt Sub- 
JtraQ the Number caUed x, and tbe Remainder 
^ mU Jhew tbe Time fouihu ^ 

Example. 

Wbat Ttme roiU 356I. Tearfy Rent require to Raife 
tbe Sum <>/3972l. 19S. ^^d. at iVx per Cent. &c. 

for each Pajmeni m it btcomes. due f ; 

•• • 
In this Queftion there is gi ven, CT— 356;!^:= .C,o5 * 
and A = 3972,96 ; To find jT. 

And firft by the Pen only» 
ift 2 — o/:)6=i,94 And 2^=0,12 ) 1,94 ( ii6,i66rrsf. 

Next, 16^66x16,166=261,361 the Num.xall'd xx" 

Tben 2^ = 794^92 a»d 356x0,06 = 21,36 
And 2 1,3 6 ; 7945>9* 3 7^/x>^ 

r 
« • I 

Tbcc" 372,00^ ^V 26,t^36a = 633^364 whofe Square 
R.OQtl3 2^,166 f Laftly^ i2 5,t6^ — t6yif}66'^ Leaves 
9 xr T^ F^. 9 Yeawy is^tbc Tiiwe requir'd by the 
Queftion. . 

Thc 
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Thc fame fbufid hy Logaritbms. 

Firft 2 — 0,06 = 1,94 itsLog. 0.287802 ? o„,A« 
And 2ie =0,12 its Logar. is 9.079181 5 ^^^"^*^ 

There Remains the Logar. 1.208621 of 16,166 

Multiplied with 2 (caird x. 

The Produftisthe Logarkhm 2«4i724.2 of 261,361 

(caird XX. 

Again ; 2 -4 = 7945^9^ its Ix)g . 3.900145 , 
And tr = 3 5 6 its Log. is 2.5 5 1449 1 Add 
X = 0,06 its Log. is 5.778 1 5 1 5 
From the iftLog. Subb this Log. 1.329600" 

And there remains the Logar. 2.570545 of 372,003 

Then 372,003 -Hi^ij^^i^^^^j^^^itsLog. 2.801585 

The Half of that Log.iB 1400792 

Laftlv, the Number which belongs to thc Half Lo- 
garitnm is 25,166 From which Subft. theNumber 
called x = 16,166 

Remains 9,000 =T\ the Num. of Years fought,tff. 

Cafe 4. f f Uy Ty and A, are given ; To find Jt. 
That is, Having any Annuity, or Yearly Rent, with 
the Time of its being Unpaid, and the Sum it'» pro- 
poied to Amount to in that Time given ; Thence to 
iind, what Rate of Intereft per Cent. muft be allow^d 
fbr every Payment as it becomes diie. 

Muhifly tbe Annidty witb tbe Timey atd 
MuUiply tbat ProduB vfitb tbe Time ^ain ; 
Ani make baJf tbe Vigerewe af tboje Two 

ttnle ^ PrcdnBs a £>rvifor. 

RMxc. ^ ^^^^^ Suhjiraa tbe firH ProduB from tbe . 
propofed Amoum, tben Divide tbe Memainder 
by tbe aforefaid Divifary and tbe QuotieHt toill 
be tbe Jtatio of tbe l(ate ofUtereS required. 

Exam- 
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Ezaniple* 
Su^fe 3561. TearJy Renty beif^forbom or Mfiud Nhie 
TearSy beprf^fed to Raife tbe Sum of 3972 1. 19 s, 24. d. 
Wbat Rate of Interefl pcr Cent» muftbe aBoro*dfor every 
Toffment as it becomes due ? 

In this Queftioti there is giren 17=: 3 56^ 7*= 9 5 
And Ji = i9T^i9^, '^^ ^^^ *• "VVhich may be thas 
^Bond. / . ' \ 

Pirft by thc Ten .otoly. 

Thtts, 35'6 k 9 = 3204. ; Aftd 3204 x 9 rir 28836 

Kext, 28836 — 3204 = 25632 its Half is 12816 
Tbr thc 'Divifor. 

And 3972,96 — 32043=768596 fbr the Dividend* 

Thcn 12816) 768,96 C 0^06 tn 15 the Ratio. 

And it wlll bc, Ai 1 : Is to 0,06 : : So is 100 : To 6 
the Rittc of Intereft j^er Cenu &c^ As was required. 

The famc may be done by Ztgaritbms. 

riim iir:= 31535 TtsLog, ^.^-^U^o 7 ... 

An^ t*tt 9 its Lojj. 0.954242 3 
Tathclaft Log. Add this 3.505692 itsNum.is 3204 
Thdr Sum 4.459934 its Num.i ^ 28836 
The Di&rencc of the Two Numbers is ' 25632 
and tbe f of 25632 is 12816 fbr thc Diviibr* 

Frofa A^j^f^06 talkethe ift Num. 3204, and 
tfe«rc mnains 768,96 itsLog. 2.885904?^^ 
and- -12816 the Divif. tts Log. 4>io7752S • 

Then» Remftins tihe Logan 9.7781152 ofo,o6=Jt 
Then x : 0,06 :: lob :6 tke Rate of Intereft^r 

^ Thas you havc aH tlic Foiir Cafes reladng toAnrui-^ 
ties^ Qt Xems^ Vc» in Arrcars, with their Examples 

£ in 
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in Yearly Payments : But if the jinnuitiesy or tl^ntSy 
are to be paid by Half^ycarly, or Quarterly Pay- 
mentji^ as moft generally they are, 

Then, 

1. Inftead of thc Ratio of the given Ratfe of In- 
tercft, you muft take the i of that Ratio fbr Half^ 
ycarly Payments, and the ^ of it for Quarterly Pay- 
mcnts, ^c. 

2. And you muft take the ^ of the Yearly Rcnt 
fbr Half-ycarly Payments, and the ^ of it forQuar- 
tcrly Payments, \Se. 

3. But inftead of thc propofed Numbcr of Ycars, 
you muft take Twice that Number for Half-ycarly 
Paymcnts, and Four times that Number for Quar- 
tcrly Paymcnts, CJr. As in the following Ezamplcs. 

MxaMpJes in Half-^earlf Pafmentf. 

S^fpofi 356 1. pcr Annum ^nnnityy pMoble evfty 
JffaJfyeafy roere forhorn or ufyaid Nint Tears \ Whaf 
voouli aU tbofe Arrears Jimount to^ ai tbc J^ate of6fCt 
Ccnt. pcr Annum/ &c. ? 

In thisQueftion there is given Uz^ 178, ti/^.thc^ 
of 356/. K = OyO^ the^. of .the Ratio rf tfjwr Cif«f. 
and Tz=: 18,; vi^. o x 2 thc Nuimber\of Half-years 
in Nine.Yeafs j Tnenceto find\^. jfjier RuJe iiCafe u) 

Firft to prepare the Work i^ — i ;== 17 ; 

and{.Jt =o,6i5.' 

Then- iS X 17 = 306 ; and 506 x 0,015 ='4>$9 
To whichAdA the Tim^ w>. 4,59^^1 18 = 22^59 
And then 22,95 X ij^ gives 4021,02 ±= Ay , ti« 
Amount or 5um of all the Arrear^ agiwat r0qair'd.> « . 

Tiefame ExampJt in(lMmriff^Pitnm'>"^ 

\Tba$ ky 556 1, 4 Ti^r^^to be ip^d-tuery ^uartetj 
being forbom Nine TearSy iVbatSum roiUit AmounftOi 
ajlowing 6 pcr Cent. &c. fir everj Fayment » it be* 
comes due f '■';,. 
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Now here itwiJl be U=^y vi^. th«iof356/. 
15 = 0,015, vi^. the i of 0,06 the Ratio of the gi- 
vcn Rate;jffr 0?«/. Cr. And T=. 36, v/^ 9 x 4 «^c 
Number of Quarters in Nine Ycars : Thence ta find 
^, asbefbre. 

To Prepare the the Work 36 — 1 = 35,. 
and l R = o,O075. 

Then 36 x 3 5 = 1260 ;and 1260 x 0,0075 =9,45 

to which Add the Time, v/^. 9,45 -f- 36 = 45,45. 

. and then 45,45 x 89 givcs 4045,05 = jiy the 

Amount or Sum of all the Arrears at Quarterly 

Payments. 

6y comparing the Work of thele Two Examples 
with that in Page 33, it may be obferv'd, That 
Half-yearly Payments are more advantagious than. 
Yearly Payments ; and Quartcrly are yet more ad- 
vantagious than Half yearly : 

ForYearly Payments Amount but to 3972 /. 19 x. T^ d. 
But 4 yearly Payments Amounts to 4021 /. ooj. ^i-i. 
And Quarterly Paym. Amounts to 4045 /. 01 s. 00 d. 

If the two laft Examplcs be well confider*d and un- 
derilood, it will be ca/ie to conceive how to Com- 
pute any Qiieftion in the other Three Cafts, whon 
the Payments are either Ha]f-ycarly, or Quartcrly % 
and therefore I fhall omit inierting £xample$, and 
proceed to the next Se^on. 

SeB. ;. The Prefent mtf^ of ^mVlitit^ 
and PcnflfQttS?^ &c. Computed ac 

Sffmple 3lntQ:elf* 

In this SeSim I Aall make \x{e of thefe Lettcrs to 
denote the fcveral Parts of the Queftion ; 

C U. Denotes the Annuity or Kent^ 9 
Ti^. ^T. T he Time of its Continuahce. > As befbre. 

(K., The JJ^ilzaof the Rdte ofjnteriif.j 
And P. Denotes the Prefent Wortb of tbs Annuity, 

£ 2 Then 
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ThcB TTRU-^TRU-^lTU:^ 2P^2TRP 

0S4t th9 afbrefaid nmig MmbeMathian's Guidf^ p»2$ 1 

Ani ffom this .Squation are deduced the ibllowing 
Rules, which alfo admits of Foiir Cafcs, as in thc 
laft Seftion. 

Cafe !• Having If, Ty and R, given; To find P, 

That is, Having any Annuity or Ycarly Rent, 
and the Time of its Continuance given ; To find thc 
Prefent Worth of that Annuity, or Leafe, &c. allow- 
ing any given Rate of Simple Intereft per Cenu to 
the Purchafer for his ready Money. 

^ MultipJy tbe 'Hme, the Ttme Uf$ i, W Hdtf 

{ the Rati$ cfthe Rate^ aU tbree ti^ether^ and t0 

\ their Produa Add the Time ; TUn MMpfy tbat 

- , )Sum with the Afmuity. ( So far the Work is 

*^"'^' :r juft the famc as in thc laft SeStien.) Tben Di- 

)vide that PrwiiS^ bf the ProduEt cftbe Ratio 

/into.tbe Time, Added to u and tbe (luotiem 

\ willjbevf tbe Prejemt Wortb re^uir^L 

Example» 
Si^fe a Leafe ^ 250 1. per Annum, tbe Rents fo 
be paid Half-yearJy^ wre to be Lett for 21 Tears ; 
Jf*tft m^^ the prefent Wortb cf tbat Leafe be^ at tbe 
Rate i^jT 5 per Ccnt. &c. ' 

In this Queftion thor« b given U^rs 125, wf. thc 
i. of 2$o ; l(j= 6,025 the 4. of 0,05 the Ratio of 
j? per Centi ; and r= 42, (vi^. 21 X 2) thcNumber 
of Half-Ycars in 21 Years ; To find P. 

mx^ti^yfosk Pjcpared ftaads thus, 42 — » i =41» 

and;^li'= 0,0125. 

Thcn 42 X 41 = 1722 5 and 1722 x o,oi?5 =2M2< 
Next, 21,525 4-42 = ^3>S25 which MultipUed 
with 125, the Half-ycarly Payment, is 7940,625 

ter the Dividend. ^ . 

Agaiir^ 
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Again, 42 X 0,02$ = 1,05, and 1,05 + 1 = 2,05 
fbr tne Divifor. 

Then 2,05; 7940,625 C3873>475^ = ^* , ^ 
^?- 3873 ^» 9 J« 6 i. will be the Prefcnt Worth of 
fuch a Leafe as was requir'd. 

The fame perform'd by Le^arithms* 

Firft T= 42 its Log. is 1.623249 7 
And T— I =41 itsLog. is i. 61 2784 > Add 

^X =0,0125 i^ ^S» is g>0969io 3 
The Sum is the Logarith. 1.332943 of 21,52$ 
And 21,^25 +42=63,525 its Log. 1.802945 Z Add 

17= 125 its L<^. is 2.09 6910 5 

The Sum is the Log. of the Dividend 3.89985 $ a 

Again, T=42 itsLogar.is i^^^^^^^? *j^ 
And ^ — : Oj»025 its Logas 5^397940 J ^ 

The Sum is the Logarithm 0.021189 of 1,05 
And 1,05 4- 1 = 2,05 for the Divifor^ 

Then the Log. of the Divid. is 3.89985 5 7 c„t a-- a ^ 
And thc Log.of 2,05 the Divi f.0.3117545 ^"^^^ 

There Remainsthe Log. 3.588101 of 3873,47 

Thatis, 3873/. 9x, 4^^. is hcre found to be thc 
Prefent Worth of that Annuity j Asbefore, Ferh. 

Cafc 2. Whcn P, T, and J5, are givcn ; to find K 
F/^. Toiind >vhat Annuity, or Lcafe, ^e. may be 
Purchaied for any propofed Sum^ to continue any a£- 
figned Time, ana at any given Rate of Intcreft,' 

r MuJtipJf tbe Timey tbeJiatio tfftteRate, ani 
tbe prefent Wortb^ ( viz. the Purchafe-MoneyJ 
aU' tbree tt^etber ; and to tbeir ProduB Md tbe 
prefent Wortb \ tnake tbat Sum a XHvidend. 
Rule^^ Tben MuJtipIy tbe Time, tbe Time lefs i,' 
and balftbe Ratio tcgetber^j and to tbeir Pro» 
du& Aid tbe Time ; make tbat Sum a Divifor\ 
tbe (luotient arifing from tbence^ wiB Jhew tbe 
^Annuity^ or Rient requiredm Exaxu* 



42 of^fmiaeatttccelt 

' Ezample« 
Wbat AHHiiitf, or Hent^ to be faid ff^^fyeatifys mi 
to coMtfHue ,1LI Temrs, nm be Pkirsba/H fir tde Sum 
cf 3873J..9Si.6iL.tft:tar :Siate.af $ per Cent.? 

In this Example there is given P = 3873,47$ 
Ts=42 vi^ 2Eii(H a^.theHw-^Yesrsin^i.Years, and 
Jt = o,25 thei. oft^eRatio 0,05 of ^ferCcfit.^^Tio 
find Uy tbe Hftlf-ycarly Rent. . 

The Work Prtparedis 42—1=41 ; and | J^ = 0,012$ 
T&5n 3873,475 X 42= i-^i^S^,^^ and x62685,9$ 
X 0,024 gi^^** 4067,14875 ; And 4067,14875 4* 
3873,475 =5! 7940,62375 for the DiYidend. 

Again, 42x41=1722 and 1722x0,0125=21,525 
and 21,525.-^- 42 = 63,525 for the Divifor. 

Then 63,525)7940,62375^125=1/, the Half- 
yearly l^ent, . confequoitly 1 25 X 2 = 350 /• will bc 
the Annulty ox-ftcat per AHMom^ as waa rcquired. 

TJ19 fafloe done by Itgariibms. 

Firft P= 3873,475 itsLog, is 3.5881017 

And T=K4Z itsLog»is 1.623249 >Add. 
Jt = 0,0125 . its Log> i s '8.3979403 

The Sm i» , thff. LQgjtxithm 3.609290 of 4067, i % 

Aad AO^y^ifi.-^^^i^i^Ji^jgis^^^ji theDividend« 

Again, 7*= 42 its Log. is 1.6232497 
» T— i-=4i its Log. is i.6i2784>Add. 
Andi*l^ = 0,0125 its Log.is ^.0969103 

The Sua xs the Logarkhm 1,332943 of 21^525 

And 21,525 +42 = 63,^525 fprthe Dinfor.. 

ThentheDiWd. 7940,625 itsLog. 3.89985470 va 
Xh^ Divifor 63,52^ its Log, S 1.802945 5 ^"^ 

There remains the Logar. 2.096909 of 125 
F^ 125 /.• if the Half-ycar}y Reot^ &i. A« bclbre. 

Gjfc 
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CSj/ir 3. Whctt U; P, and 1, arc gjven ; To fiai K 
That is, when any Annuity^, with its propofed Value. 
or-IIitrcba%.and the Rate (^lntereft perCem\ are 
gives ; Thenffe to find how Loog th« Purchtfer oi^ijt: 
to eBJoy it* 

r Thtbe frefent Werth^ Aii hdf theAnnmty ; 
ihen. Afydt^ tha Skm mtb ths k^tOy and 
SubfiraS tbe PrsiktSfrem tb^Ammhjf^ Then 
Diviie tbe l(emainier by tbe Pr.oiu& ^ the 
AHMuiif Mmtipliei vfitb tbe Rati$^ ami ca^ 
tbe QMtient x. 
Nekty Sqtiore tbat ^tieftt (riz. MuJtipfy 
Rule. i it mtb itfelf^ ani caBtbat Sfuare xx. 

Tben Diviie tbe prefent Wortb by tbe.famo 
Divifory yiz. fy tbe Proiu^ oftbe Annuity ir^ 
to tbe Rdtio ; ani to twice tbai ^uotiem JiU 
• tbe Square Number caBei xx ; flen ExtraS 
1 tbe Square M00$ cf their Sum^ ani from ibat 
j Idoi Suifiraaf, tbe Number caUei x \ TKf Re^ 
Ijmainier wHl Jbevt. Hfc Time fougbt^ 



Bzaaiple;. 

Suppoje one wouU Lay^ out B&T^l.ps* 6d» reaJh 
Mineyfor an Anmtity ^a^ol. per Annum, tobepati 
by Jlaffyeiiry Pi^mentt \ Hor»^ lot^ maj^ be enjojf that 
Annuxty^ to bo aUor^i ^nt 5 per Cent« per Annutn^ 
Simple Jntereff for hie Mmy. 

Or tbu5, which is the fame.tbing : 

Jm.viba^Time vtiU X<iO\* pw Annum, Pay ofaD^bt 
of 3873 1« 9 s. dd. iy HaJfyemflf PkfymentSy ^bn^ 
the Creiitor 5 per Cent* Jmurefi for* Us Mimy^ tmtil 
tbe Debt.be Difibatgeif . . 

In this Queftion tbefre- is ^reo .^2=3873,475 
U^i2^y v/>. the Half-yeaiEly Pa|!^e9^'andXsso,02«' 
vi^ tbe 4 oF the Ratia of ^ per Cmt. Tbeia»tQ fina 
7; the Ndmber of Half-Ycars. 

Firft 4 C;= 62,5 and 62,5 + 3873>47$ =? 3935>97$ 

Then 
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T^ien 3935>975 ^ 0,025 ;=98,4 fi^^y ^nd .125 -98,4 
Lrtires 26^6 for tbe'firft'Dividend. 

And 125 K 0,025 ^ 3>^25 fbr thc Common DiTifor. 

Tlien 3,125; 26,600^8,512 the Number caird x. 

And 8,5i2X 8,512 = 72,454 the Number caird xx. 

Again, the Common Divifbr is 3>i25 

And 3,125 ) 3^73*475 ( 1239,512 

And twice 1239,512 is 2479,024? *^t 
The^Number caird xx is 72,454 J 

And the Square Rootof 2551,478 is 50,512 " 

Laftly. 50,512 — 8,512 (the NumBer caJTd x) leaves 
42= T the Number of Half-Years ; confequendy thc 
Half of 42, vix. 21 will be the Time or Number of 
Years required by the Queflion. 

This Caife may alfo bc Rcfolved by Logarithms, 
but it is attended with fomc fecming Difliculties, whicb 
requires a du^ Confidcration of thc Rule. 

As fbr Inftance in thc Laft Examplc, wherein 
Pr=:3873>475 ; ^— ^^5 » and JRr=o,025 jTofindT; 
<52^5+38?3>475=3935>975 itsLog. 3.595053 7 .,, 
. ,Rp 0,025 itsLQg.is 8*397940 y 

Tlie Sum is the Log. of 08,4 —— 1 «99^993 
125-98,4^=26,6 itsLog. 1.424882 ofthei>n;/i. 

Again, CT =; 125 its Log. i& 2m0^6^ ^^ 1 A dd 
And Ji= 0,025 its I^. is . ■5^397940 5 

TheSumistheLog,of 3,125 : 0.494850 the Vivifor. 

TobeSubft.fromtheapperL6g. 0.930032 Rcmains thc 
Lqgarithmof 8,512 thc Niimber callcd x. 

Aad the Dotible noftbc Uft Log. is 1.860064 whicb ii 
thcLogarithmof 72,4J4 thc Number caird xx* 

Again, 
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Again, P2= 38^3,475 ^^^- 3-5W«oo7<5 ,n' ^ 
And tbeLog. of tfae Divifor is 0,4 94850 S ^"^"'^^^ 

Tfaere remains theLogarithm 3«093250 0^1239,512 

Twice 1239,512 is 2479*024 7 * j^ 
TheNum.caird x x 72,454 5 

Thc Siim is 2551,478 it8Log.iJ 3.40679» 
TheHalf ofthe laft Log. is 1.703396 its 
Niimber is 50,512 ftom which Subftnia theNumb. 
caU'd x= 8,512 

Remains 42,000 = T the Number of Half-Ye^rs, 
CJir. A$ befbre. 

Gtfe 4. Whcn ir^P,.and.7; are givcn ; Taind It. 

That is, when any Annuitv, with the Time of its 
ContimuBK^, and its propoiea Prefent Worth fbr that 
Time are given ; Thence to find w^at Rate oflntereft 
pcr Osm. is aIIow'd the Parchaibr* 

' Mdtipljf the jMUiitf Vfiib Aelimt^ 4Mifr<m. 

tbe ProdM SitbfiraS tbe prefent Wbrtb \ tbcn. 

m4te twiee tbat K^mainder a Dividettd» 
JSext, Add tbe Annuity to twice tbe frefens 
p „u ^ l^crtby andfrcm tbeir Sum SukfiraEt tbe firS 
ivujc. ^ jy^^ . ^^ MahMj tbe Remainder witb tbc 

Ttme, and make tbe ProduB a Divifhr ; bf 
Pfbicb Divide tbe aforefaid Dividend, ondttB 
ilttotient wiBjhero tbc Hatio^ tf tba Jfa$e ofM^ 
tereS refuir% 

Example. 
Stfptfe 3873 L 9S. 6d. were given for an Anmtiy of 
250 1. per Annum ; to be paid Half^yearly^ and tc cott^ 
tinue 21 Tears'j What Hgte of Intered per Cent* 6«^ 
it alhw*d tbe Purohafer» 

Hercisgiven P=r 3873,475 ; Uzz I2< the Half- 
yearly Paymcntg; and- T=42, the Number of Half- 
Vears in 21 Yeai^ 

Then 
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Then 125 x 42 = $2$o the firft Produa ; 
And 52*50— 5873,475=1376,525 its Doubkis 2753>o$ 
for the Dividend. 

Next, 2 P=:7746,95 and 774^,9«) -*- ^^5 = tStIjP*) 
and 7871,95 — 5250 (tiS»tf^r/?Prai«a;leaves 2621,95 

Again,26>i,95X 42 = 110121,9 for a Divifor. 
Then 110121,9; 2753,05 (0,025 =11 thc Ratio of 
the Rate per Cem. for Half-ycarly Payments, confc- 
quently 0,025 ^ ^ =0,05 is the Ratio of thc Rate 
fer Cenu per Annum ; And then it will be, 
As I : To 0,05 : : So is 160 : To 5, the Rate of 
Intercil as was requir'd. 

'the fame may be done by Logarithms. 
Thus, Lr=x25 itsLog.is 2.096910?^^^ 
Afid T=42 itsLogar. is 1.623249 J 
The Sum is thc Lpgarithm 3.720159 of $250 

And .5250— 3873,475=1376,525 the.Double wherc- 
6fis 2757,05 its Log.is 343981*4 ^ohe ^eferv^d. 

Next 2P=t 7746,95 and 774^>9$ -*- i?5=7S7i>9$ 
and -7871,91-^ 5250 the firlt Produft or Num. above, 
There remams 262 1,9$ its Log. £s 3418624 ? . j 1 
The Time 42 = TJ its Lc^ar. is 1.623249 3 ' 

Subftraa this Logarithm -5.041873 Sum 
From the Rcferved Logar. vi^. 3439814 

Andtherc rerfiains the Logarith. 5.397941 ofo,025 

F/^. 0,025 = ^ t^e Ratio of the Kaite per Cenu for 
Half^yearly Payments, CT^. As above. 

Thefe Four Examples mav be fufficient to ffiew 
how any bther of the like kind may be Refolvcd, ei- 
ther for whole Years, or thofe of Quarterly Rents, eTf . 
provided thc Purchafed Rent, Lcafe, or Annuity is to 
commencc immediatelv.. 

But if it berequLred to find the prefent Value, or 
Worth ofany Rent, or Annuity, d*v in Reveriion ; 

That 
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That is, when it is not to hc Entcr'd upon until af- 
ter fomc Time or Number of Ye^rs are paft. 

Tou muH jirS find rotat the proppfed Annuity, 
or Renty &c. roouldbe roortb for tHe given Tt^e 
of its Continuance, as if it were to be imme' 
diately Enter*d\ t^n: . • , . 

Then < ^^ tbenyou muj^ find rpbat Prin^ip^jor Sum 
•* " I befngforbarn at Intfire^ during the Tiff^e oflibat 
J Xeverfiony would Amount to vr Raifefthe t^4if^ 
lfaid,Value\ Tbat Frincipal mUbe^ thet Sum 
\ Vfbich fipuld be paid for the ^opofeijbmuitj 
' \jiH Xeverfiim. ' ^ 

Ezatmpk. . 

Ttere is fhe Iteverfion ofaZh^e ef if^h^pcr hn^ 

■ nran^ to be^ Zettfor JEkvenliars^ u{hieh are 4o com- 

mence after Nine Teartare expirei\ *T?i re^uired to 

find^ the prifetit Worib of thdt Leafe^ aHowing she ?ur* 

chafer 6 per Cent, for Ui redijf Monej»' 

The firft Work in this Qti^ftiommuft b^ to.find what 
175 /. per jinnumy^to continue li Years, is worth in 
Tcadj Money, fuppofins it were to bc immediately 
Enter-d u^n: As ih C<^ 1.- t*iige 40. 

That- w, here is givw IJi^ t^7 <ih Tssxi 5(>")«L<ri;^>c^ 
Tofind P,,-:rhe Erefe^tWorth* ( ' , >. 

' The Wdrk Prct>ared wiH ftand thus 11 — i±;io. 
and 'i j{ =± 0.03. . Thcn ijc X 10 X 6,03 s 3,3 . 
:; Atad 3,3 4-11::=: 14,3- : - 

«^ . ♦^JTjact, 14,3 K I7$I=5 ?*02,$.5iQr a Dividend, , 

I ^gat^' i'l X bib6=o,66 and o,66-«-t±=i,^6 thcDivif. 

¥Ken' i;6<5 ) 2 502; 5 C'i 567, « = ? the PrefcntWorth, 
j if t^g. .J^e^fo w^rQ torcommence, ima^diat^ly, butbe- 
|- /caulfe itjis not fe, xherejfore 

\ _ ' Tlje ne^t.Work muft-be tQ find whatPrincipal or 
; Sum, feeing put outto Intcr^fi for. Ninc Ycars, at 

(>per 
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'&perCenu &c. wll Amouiit to i<07,S3 /. the which 
will be «fouiid (pfr C>/> i. y. 24. / 
To bc 978,9162 = 97.8/. 18 !• ^ii. which is the 
triie pre&nt Worth of that Leafe in Reyeffion, as 
was required* 

2. pr if it be required to frnd what Aimuity, QTc. 

*inft.evttrfoft, ^maytefHirtlttffed^for any proppfedSum, 

«AftViit' *^^ '4l veti ^fiiie ^ ^^ Mhidft W when 

-iheOTlhMtSe «Ahibility "if ^i>t t6 b6 ^Btterdd upon, 

atid tlte^TOme iSf ;te'\Go!itf?nd*nee ate tofe givcn. 

" We firy? IFork muft be.1» fimt^ »Jb# 'tbe Sttm 
propofea to be Jaid out in tbe Reverfiony roouli 
jimount to in4ktt y&me wberein tbe Annuity 

.™7,Cept,<(1)5,|Lule i. P^ea3-)/.v-. s ::. . 

. . .,\^, jpid tbejnoni • Work wnflf , be M fin^ : rtb^ 

Annut^ffL^,^. .^bat ^jjpt^ 

in Cafe 2. Page 41.} W tbat rvili 6e tbeAn- 
Xfiief ioiihf^fthn. ^ 

Tfaefe Tfvaare tlie mo^ ^BOixsA and ufe^ t^apftir 
ons thatrelate to Pttr<)faa(m^ JVoRuities, or iMm^im 
Reverfion : Not but tbat, if there be occalTon, either 
the^iii^i %>f %hl$^ltafte^4)iier8ft ma(5^ %i&'f0ui«i hy 
a due Application oftbek :^(]^tt#li^R:^ates.' 

I Js;i2qw thaf: Sir Satn^tMfir^lfAy ^A a^V^jA jeAct 
AujfliprSg, ihat Trejat^ ijponilK^Sulyeft of Ijotcrcff knd 
Annuitiesi doaflcrt, "niat.neithcr the Arrcars, nor 
thc prefertt Wort*hs of Annuitics tan 1« truly Com- 
puted at Simpleintcreft, %ut only at <3Qiiiipocnid Intc- 
reft ^ And thexefbrCy 67 tfaey, .allCoQsputajdo^ of Aa- 
nuities^ or Leafes, &c. at Simpl^ Ii^terefi ^^. tobe mii 
afidd as ufelefs. ' . - r . :- '- : ,' 

•Tis trucindeed, thatin J>tiYjilMng of Anntrfties, ci 
Takingof Leafesj eithcrtobein prefentPofTedion, o^ 
in Reverfion t it is ufual to allo^ die Purchafer Com- 
pound Intexvfi fbr liis rcad/ M01IC7, uotwithfisui&ig 

it 
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it be not lawfiil to Lett out Monej at Intereil upon 
Interefl, vip at Compound Intere& 

Hqwevery that we m^y the better judge whcther 
{vLc\k Computations as are . made of Anriuities in Ar- 
rears at Simple. Interei^, be ufeful or no : Lct us herc 
fee and comparc how near they will agrce with tha 
Ninety Ninc Years Annuitiei, fettled by the late A<fls 
of Parliament, 

Thofe Annuities werc Sold at Sixteen Years Value, 
or Purchafe ; That is, 1600 /. ready Money Bought 
t66 L per Annum^ to colitinue 99 Years, and fo in 
proportion fbr a Greater,'or Leflfer Sum. 

Nowit maybereafonabletofupDofe, that, thePar- 
liament de(ign'd at the Settling ot thofe Annuities at 
thatValue, toallowthe Purchaler after the Rate of 
Six per Ctnt, per jinnum Simple Intereft for his readjr 
Money, according to the^^er Laws relating to In- 
tereft: Iffo, the Intereft of 1600/. would hc ^6J. 
pcr Ammm fbj^fever, (m by C^c U Tag* 22) confequent- 
fy there will remain but 4 /. perAnnum fot 99 Ycars 
in Lieu of the Principalor Purchafe-Money : That is, 
tlierc win be' bpt 99 X 4 /. = 396 J. repaid inftead of 
the' 1600 f. If it be only receir^d without any further 
Coniiderfitio|i. 

But, if we Compute what that 4 /. perAnnum would 
Amount to,* if it were forborn in Arrears for 99 Year^ 
ailowing 6 perCenu fbr every Payment as it becomes 
dae, Ur. (perCafe u Pqg.^S) Then will that Amount 
imdoabtedly ihew what Sum^will be truly lepaid fbr 
thfc 1600 /• firft paid for that Annuity. 

And in order to.that therc is given Usn^ 7==99 
and Jt = Ojo6 thc JLatio of thc Ratc of 6per Cenu 
Toficd J^ tlM AxooatiU 

Which Prepared fbr thc Work is 99 — i = 98 

And I J^ = 0,03 

/Iriien 99x98=9702, and 9702x0,03 =291^06 
To fifid A^ thc Amount. • 

F Next 
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Nejct 291,06-1-99=390,06, and 390,06x4=1560,24 
cqual Ay vi^, 1560/. 4 j. ^Ld. is the Sum that wiH 
in cflfeft be receivcd fbr the 1600/. over and above 
the ^6 L per Annum Intcrcft, 

Now in this Calculation I takc fbr granted what I 
have elfewhere provcd ; f Viie Totdng Matbematician*s 
Guide, Vage i\%) vit^. Tnat if any Yearly ftcnt be 
fbrborn, or Let run in Arrears, and any Rate of Sim- 
ple Intercft be allow'd fbr cvcry Payment as i% bc« 
comes due ; the Amount, or S,um of all thofe Pay- 
ments will be the very fame^ as if evcry- Year's iRent 
were aftually receiv'd, and immediatcly put out to In* 
tereft at the fame Rate. 

Whcnce it follows, That altho' 396/. bc all the 
Money that's aftually reccived in the fpace 0^99 Years^ 
ovcr, or above the 96 /. per Annum Intercft ; yet ac- 
cording to the Naturc of Intereft, therc iscfieftually 
1 5 6a /. 4 X. 9y i. ' recei v'd ; fpppofing the . Annuity to 
be paid but Yearly, which is indced paid Quarterly ; 
and therefbre the Sum will l^e fUll nearcr to \6oqU 
which "plainly fhews that the Coniputations of Annui- 
ties, or Rents run' in Arrears at oimple Intereft, arc 
not to be wholly reje6^ed as ufelcfs. ' ,, 

But I cannot pretend to fay much in the behalf of 
fuch Computations as are made about the prefent 
Worth of Annuities, or Leafes^ ^c, at 3i^ple Intereft, 
nor are they to be relied on in Pra«fticp : However, 
becaufe this Tra(^ fhould not be wanting in that Part, 
I thoiight it convenient to ihcvi ( altho* but briejtf ) 
how thofe Computations may be pcrR)rm'd. 

And ihall in the hext Chaptrr haftdlc the Bnfincfs 
f)f Purchaiing Annuitic^iJt^u^moirc fttlly ; cfpetiaHy 
that Part of it which relates. to AnlxuiiaLes,t^-Lckfa 
in Reverfon. 
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The Catculatkn of ^uefiions in COtttpOtttttl 
3Intereff:, and 3nnttitie0 5 perform^d 
by the help of Logaritbms. 

^lWWOIItni 3!!ntereft is that which is produccd froin 
^ any Principal and its Intereft put tagctber, as the 
Intereft of thatPrincipal bccomes due : That is, at t\cry 
Payment, Or rather at the Times when the Payments 
becomc due, there ' is ftill created a New Principal, 
by thc Incr^afe of thc gro^ving Ihtercft ; and there- 
fore it is callcd IntereSi upan IntereS, or Comfound In- 
tereS ; which is groundcd upon a Serics of Geomctri- 
cal Proportionals continued, as I have plainly dcmon- 
ftratcd in the Toung Matbematician^s GuidCy P. 253, &c* 

In all Computatipns of .this kind, whether they arc 
. ftboup Mohey fbrborn at Intercft, or thoTe relating to 
Annuities, or, we generally make ufe of the Amount 
or Produce of One Pound and its Intereft fbr Onc 
lYear, inftead of the Ratio of the given Rate of In- 
terel^ ; As befbre in Simple Intfcreft. 

And that Amount of 1 /. is no more but the Ratio 
of the given Rate Added to a Unit or i. 

For thc Ratio is thc Intereft of 1 /. (v/rf. Pag. 20) 
confequectly if that 1 /. bc Added to it, the Sum will 
be thc Amount of 1 /. (per RuJe at Cafe i. P<g.23J Or 

The Amount of i /. for One Year at any given 
Ratc of Intcreft per Cent. may bc found by th'is Pro- 
portion ; 

As 100 : 106 : : 1 : 1,06 thc Jmount of i/, at 6per Cent, 
Or xoo : 107 : : i ; 1,07 the Amount of i/. at 7 perCent, 
And fo on for any other given Ratc of Intereft. 

Or th<; aforcfaid Amounts of i h may be othcrway^ 
fbund by loiarithms ; 

^ F 2 Thus 
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Add tbe propofed Hate oflnterefi to loo, and 

from the Lqgaritbm of tiat Swfty Subftra^ the 

Thu%^ JLogaritbm of loo (viz» 2.000000; tbe l^- 

mamder witt be the Logarithm of the jimomt 

of I K at tbat Rate of Jhterefl per Gcnt. 

Erample. 

Su^ofe thegiven flate of Intereft to be tbafof 6 per 
Cenc* per Annum. 

Then 100 -^ 6 = 106 its Log. is 2.025306 ? Cj.ijii 
And the Log. of 100 is 2.0000005 * 

There Remains the Logarithm 0.025306 of 1,06 

Kr^. 1,06 is tfae Amount of i/. attf ferCenu ^e. 
. And fo fbr anjr other R.ate of Ictereft. 

And becauic 'tls the Logarithms^of thofe Amounts 
of 1 /. that are of greateft Ufe in the fbUowing 
Calculations^ I have here annexed a imall Table of 
fcveral Rates of Intcrcft, with the Amounts of 1 1. 
per Annum at thofe lUtes, and the Logarithms of 
thoie Amounts. 



Ka-te^of The xA* 
Intere^ , mounts 



perCent. 
1. 



3 

4 

ii 
5 



nfil. 
Viz. R. 



1,03 
1,04 

i>045 



1,05 
i>055 
1,06 
1,065 



l^itritbmj 

0/ tbofe 

lAmounts^ 

Viz. «f R. 



0.012837 

0.017033 
0.0191x6 



0.021189 

0/D232'52 
0.025306 
0*027350 



Rates of 
IntereH 
perCent, 
I. 



7 

71 
8 



8i 



9^ 



10 



ThetA^ 
mounts 
0/ il. 
Viz.R. 



^07 



I 

1,075 
1,08 



Lo^^thm 

^tbofe 
tAmounts^ 
Viz. 0/ R 



^029384 
0.031408 
0.033424 



i»o85 

x>09 

1,095 



^■i«M*> 



0,035430 
0.037426 

0.039414 

0.041393 



The(e things betng underftood, 70U may proceed 
to the Refolving of Quefiions about Money .fbxborn 
itt Compound Intcreft^ 

SeSf. 



1 
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Self. I. Of CdinpOttnll WXttttSt^ Or Mmey 
Lett out ^tlnterefi upon Interefi. 

I ihallhere make ufe of «he fame Letters to denote 
tlie ieveral Parts of the QuelHon^. as befbre in Pi^. 22. 
ezcept X only. "^ 

CP, Denotes any Principal put to Intereih 
riif.< ^ The Time of its Continuance at Interefi. ' 

C-^* The Amount or Principal and its Intereft. 
And J{. Denotes the Amount of i /. for One Year» 
That is, the Ratio of the given Rate more i. 

Then it will be, TK^^A. 

This ^guation admits of the fame Four Cafes, or 
Variety of Queftions, as that of Simple Intereft in 
Tage 22. AnS here it may not be amifs to make ufe 
of the fame Examples, that we may the more readily 
iee the DifTerence thatis between Simple Intereft, and 
Compound f ntereft. 

Caje I. If P, t^ and J^, are givenj To find A 
"theAmount. 

Firft Muhtply ibe Zog. rf !(^ tbe Amoimt ff 

\ 1. at thegiven Rate per Cent. voitb tbe Tzme, 

Rule. ^ Then to that TroduSt Add tbe Lqg. of the pro^ 

pofed Principdly and their Sum rvill be tbe Zt^g. 

ojtbe Antount requiredm 

Bxample. 
Wbat Sum mH ^6j 1. lO s. Amount to in Ifine Tears, 
at tbe Rate of 6 per Cent. per Annum ? 

-Hence JR=:i,o6 itsLog. o.02<?o6? >. - . • 

Andtl : 9 |^»ltiply 

Their ProduA is 0.227754 ? * j j 
^1^0^=567,5 itsLog.is 2.7539665 ^ 

The Sum is the Logarith. 2.981720 of 958,78 zrA 

That is, 958 /. 15 X. 7 d. will be the Amount requir'd • 

F 3. Confc- 
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Confequently 958/. 15X. yi.— 567/, iOf.=:39i/. 5^. fi. 
wifl be.tbe Jccereft only» wbkh i» more tbJin the Sim- 
ple Intercfc of tiat Priocipat, for the fanic Time, 
b/ 84/. 1^^* l^ SeeP4^2i* 

Ofi 4, Wheii jf, ty and J^, aregiren ; TofindP. 

Maiiiply the Lqg* #/ R tbe j^moimt rf i L. 

at thegiven HaH per Cent. mth the Tlme (as 

^ befcre ;) Tben sJffiraS that Prodma: frpn the 

Kaie* s^ Lqgsr. of tbe profofei Amomt ^ and there. 

mll Ksmain tbe lifgaritbm of the Principal 

recjiuired» 

Example* 
What PriMdpal or Sum of Momey^ .beiMg put out to 
^terefl for Nine Tean, vfiU Amomt H. (or Raije tbe Sum^ 
•f) 95*^ ^l** 7^ ^ ^ ^tiof6^ Cent. per 
Annum ? 

Or'^us ; Tfc« f$a Debt cf 958 1. 15 s. 7 ^* wW* 
is not due tdniilNine Tears hence, but *tis agreed tobepatd' 
in prefent Monei \ WhalSum mufl the Creditor l{eceive, 
^Ooning the Rebate or Vifcompt, of 6 pcr Cent. per An^ 
mm to the Dehtor for hif ready Mney^ 
Merc A 5= 958,78 its Log. 2.981720 
AxA X.= i,o5 itt Log. is o.o253o<5 7 5^^^^j j 

Alfo tzz 95 

Cubft.thisLog.from theiirft 0.22775 4 

There Rejnains the Logar. 2.753966 of 567,5=?. 

f hat ia, 567 Z. 10 X.. is tho Principal Cor ready MoneyJ 

4S was required.. 

Cff^ 2- Suppofe P; t, and Ay are given i To find JT. 

From tie Lcg. cftbe propofed Amount, Sub-- 

flra^ the Zqg. ofthe propofed Principal ; Tben 

Rulc^ JDivide the Kjsmainder by the Time , and tbe 

S^uotient voiU be the Logarithm of R, tbe 

Amount of i^l. &c». As in tbis Mxamfk. 
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Examplc. 
Afv^RateofhterefiiperCcnt. Bck.will^6jl. los^ 

fiars Timel * 

Hereisgivfcn ^=958,7« itsLcg. 2.981720? ^. ^ ^ 
And P=: 567,5 its Lcgar£th.i«j^539d65^""^*^ 

Alib #=8:9 Then 9)^227754(0,025306 
Ae Log*of i^6=:X;theti 1,06— 1=0,06 theRatio, 
And it will be. As i : 0,06 : : So is 100 : To € the 
Rate of Intereft per Cent. &c^ ( See Page 2 5 .J 

Cife 4. Having P, Jt, and A^ given; To find f» 

From the Ltfg^ ofitbe propofed Afftount, Sub- 

firoB tbtLpg. ottkpropoftdPrincipal(3LsheS)Tey 

Kule.^ and Divide tteir Di^rence by tbe Lpg. af A 

tbe Amoune of 1 1. a/tthe given l^ate^ amd ^ 

i^mtient wiujhew tbe Time fe^iured. 1 

Ejcafnple* 

Jn robat Ttme mU 567 1. 10 s. Amowtt tOy Xpr- 
Jbtife aStochof) 9581.155. ^d, atibelUue ef 6 per 
Cent. per Annum ? 

Hereisgiven^ 5=958,78 itsLog. ft-98i72o7s r^ 
And P:=: 567,5 its Logarithm is ^7539665 

Alfo Jt=i;o6 its L©g. {$0,025306)0.227754 (9=zr 

Vi^. Nine Years. vnll be the^ Time required by the 
Queftioii. 

ThtSt F«ur Ejcamples are iufficient to Aew howaR' 
C^fHo23spf the like kind may be tnily Reiblved ; i£ 
the Time given (orjbi^ht) be whole Years ; but if 
it be not, then tbe Odd Time,. whether it be undcr^ 
or above a Com))leat Year, muft beReduc'd intoDe- 
cimal Parts of a Year, (Seep^g, 2j) by help of the twa 
Tables H^ Page 28 and 29, ^c. and then it will be 
as eaiic to. Refdve any of the foK^icg Cafes, whea 
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thc Time given for fought) is i^ Parts of a Ycar, as it 
is fbr thofe in whole Years. 

Example i. Whcn the Ttme u £efs tban a Tear* 
Let it be re^uzred to find tbe Amountof 'iTi^. for 
210 Daysy at 6 per Cent. &c. 

In this Queftion tbere is given, Pzzi^ji^ R— 1,06 
and > = aio DayssrOj^y-^B Decimal Parts of a 
Year, per Tahle^ pag. 29 ; Thence to find A\ as in 
Q^e I. of this SeBionp 

Fipft X=i,o6 itslx>g.is ^-^25306? j^^j^^ 

And t= 0'57S 3 S *^^ 3 

Their Pioduft is 0.014558? ^^^ 
^ Again P=: 3 7 5 its Log. is 2.5740 3 i_i 
TheSum is the Logar; 2.588589 of 38757.8 =^. 
Thatis 387/. 151- Jd. will bc the Amount rcquir'd. 

Example 2. Suppofe it were requir^d tofind what 265 1. 
muld Amount to in Five Tears ««i 135 J>ays \ at tbe 
Itate of 6 pcr Cent. &c. 

In this C^eftion is givcn Pi= 265 H -= 1,06 and 
* = 5,3698 To find A thc Amount ; As beforc. 

• Thcir Produa is 0.135888 7 ^^j 
Again P= 265 its Log. !?.423246S 

The Sum is the Logar, 2.559134 ^f 3^2,355 ^A* 

Yi^. 362 /. 7 J. i d. will bethe Amount or Sum requirM. 

fixample 3. iet /t he requir^d to find vobat PrimipaJ, 
9r Sum put to JntereSl at 6 per Cent. roill Amount to 
(or Raife a Stock of) 362 L 7s. x d. in Five Tears 
and 135 l>ays^ : , . 

Hcrcisgivcn^r=362,355 R::zifi6 and ^5:5^3698 
To find P, as ih Caft 2. 

Thus 
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Thus ^=362,355 itsLog» 2.559i34^ f the Divid. 
And JR=-i'o6 its Log.is o,02^3o6?*. , , , 

Thcn Subftraift this Logan o.i^^SSSfrom ift Log. 

And there Remains the Log. 2.423246^0^ 265 r: P. 
Vi^. 265 /. will bc the Principal, qr Sum requir'd. 

If the Work of thefe Three Ejcamples be well un- 
derftood, it muft needs be eafie to find proper Anfwefrs 
to all Queftions that can be propofcd in the other 
Cafes, v/>. fbr any propofed Time^ and. Rate of Intc- 
reft, according as the Date rcquires. ^ 

seit. z. of jannttltie0> or jR.mt&,&c. that 

are in Arrears^ Computed at 
Compound IntereH. 

I fliall here make u& of the fame Letter to reprefent 
the fame things as in P<^e 32. Save only that i doth 
here denote the Amount 6f x /• As In the laft 

C C7=: the AAniutjr, or Reoti 
F/fw ^ * = the TitM rf its fae|ng unpaM» 

cA^ the Amount, or Sum of all thc Arrcars* 
Asd Jt = the Amount of i /• &c. as In Fage 53« 

Thenwill ^ — C7"=^J^-.CrilV 

From this ^quation is dedoced thc Four fbllowiiig 
Cales, and the Rules by which- they are Refblved^ 

N. B. 7he folloroing Cafes admitt of fome Varietj/, iH 
rejpeit to the tri(e Intervals of tbe TimeSy Vfbicb 0re 
\ betvoixt tbe feveral Fayments \ viz. it muU be roeU 
eof^dered vfbetber tbe Payments are to be made Tearly, 
^r at tbe End offome part ofa Tear \ As tbe ^ .^ . 
Tf • yr • Tir • ^^ ^ » HaU-yearly, Quarterly^ 
Mon^ly, &c. tbe vtbicbmufibe very carefuUy mindei 
vAen tbe Queflion ispropofedy in any of tbe foUovunff 
Cafesy or tbe Anfwers miUnot be true. Cafe 
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Cafc I. Having U, t, and It, gLven j^ Toffind u<« 

That £s, If any Annuityj or Rent, CJr. with the Time 
of its being unpaid^ and the Rate of Intereft per Centm 
are given ; Thence to find. what Sum all thofe Arrears 
will Amount to in that Time,^ allowing Compound 
Intereft for every particular Payment, as it becomes 
due« 

^" Multiply ihe Log. of l(^ (the Amount of i L) 

mth the Tinte \ and to that TroduS Add the 

^og. of the Annuity \ Then fifid the Number 

rvhich belongs to that Sum, ondSubfiraB tbe ^«- 

ttule j^^^tyfi^'^ ^^^* Number\ f So far the Work is 

^ general to all Times of Paymcnt.; Tte«, // 

. the Remainder (*) be Divided b/ if — "i f viz. 
by the Ratiooftbe J^^ofJmreH per Cent.) tbe . 
^uotient vfiUjhevf the Sumy or Amou»t of mS the 

^ Arre€trsfor Tearty V^ments. 

EjDimple 'I. 

Suppofe 'i^6l.Annuityy orTearly Renty voere forbem 
or unpMd Nine Tears ; l^ba$ wuld the Sum of oB tbqfe 
Arrears Amotmtto at 6 per Cent. &c. ? 

Hereisgiven (/=356 tnp andi^=i,o6 Tofind^. 
Thus R = 1,06 its Log. is o.02' 

The Produft is 0.227754? *^j 
Again CT^rr 356 its Log, is rz.^^i^^o 3 

The Sum is the Logarithm 2.779204 of 601,4545,, 

And 601,4545 — 35^ = 245,4545 ; H — 1 = 0,06 

Then 0,06)245,4545 (4090,91=^4:^4090/. 18^. 2^^. 
being the Sumof all the Arrears for Yearly Payments, 

Note, ffere we may obferve the Diference that if be- 
twixt tbe Jrrears Computed at SimpJe IntereHy and at 
Compound IntereB 'j See the fame Example in Vagfyi^ 
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and ^nmWtSiy &c. 59 

Or, the Amount may be allb fbund by Logarithms 
without thekft Divifion ; for having 6ncefbrm'd th© 
Dividend, "and Divifor f as before) thcn the Difference 
of their L(Dgarithm will ihew the Amount. 

ISd.il^jj^t^ 1:%;} S"b.n* ■ ' 

There Remains the Log. 3.61 1 821 of 4090,9 irrA 
And fo ott, As befbre, 

- But if the Payments arc to be made at any Timc 
Le& than a compleat Year ; As i. « J. . ^^ . Cf «r. 

r Tou nfufl take tbe Uke fart cf the aforefcui 
Remamder (*) and mahe it a new Dividend : 
Andyou mufialfo take thefame patt of tbe Lo^ 
garitbm ofR^ and tbe ifumber anfwering t9 
Then^ tbat part being made lefs by an Unit or i,. 
vnB be a new Divifor ( inftead cf k — i ) by 
vshicb the new Vijddend being Divided, the 
^uo^ent mll Jbewtbe Sum oj.aU tbe Jrrears 
reqmred* 

Ezample 2. In Half-yearly Payments. 

Si^pofe ibe aforefaid 356I.. pcr Anmimj wre tobe 
paid by Halfyearly Vaytnents^ viz. 178 1. everyHdtf' 
Teifr^ and H vfere unpaid- fKne Tear^ (sls bcfore; Wbat 
Sum vfould 4U: tbofe Arrean Am%unt to tben^ at 6 pcr 

Cent, &c. ? . > 

-^ > ■ 

Jim(asbef.fJ^:=zifi6 itsLog. 0.0253067^^1^. v 

. And t = _j_9 S 

' .... - Tbelr Produa l5 O'^^??')^ t AJd 
AKb 1^=356 itsLog. is 2> ^^i4^o S 

The^^Sum-Es^ilhe Logaritim '2.779204 of 601,4') 45 

and ^oi,^?^'? — 35<5 = 245,4U^ ^So fai^ the Work 
i^ juft the fafkie as before for WhoTc Years : 

But here the ^. of 245,4545 = 122,72725 ^ ^^^y^^"^ 
Dividcnd : ^^^^> 
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Ncxt, R= 1,06 thei ofitsLog.is ojoi2d$3 whofe 
Numberis 1,029563 and 1,029563 — 1=0,029563 
fbr the New Diviror ; 

Then 0,029563 ) 122,72725 (4151,38 = ^. . 

That is, 415 1 /. 7 f.^ 7 iL is now the Amountor Sum 
of all the Arrears; which is, 60/. ^ s^ A^d. morc 
Chan the Amount in the laft Example for whdc Yearl/ 
Payments. 

Here alib the Amount may be obtaih'd'hy Loga- 
rithms without tbe laft Divifion; havingonce form'd 
thc New Dividend, and its preper Divifor as befbre: 

Thus, 122,727 itsLog.is 1-08893875 ,^>« 
And 0,029563 itsLog.is 8470748_i 

ThereRemains the Log. ^'.SiHi^o of ^i^ijgSr:^ 

F>>. 41 5 1 ^ 7 X. jd.^A the AmQVirit, fi?r» As before. 

.^ Example 3. In Quart^rly Payments. ; 

tethherequind, tofiniihe Amoimty orSiwf cfatttbe 
jtrrears that vfould be due from 245 1« per Anntim, r# 
be paid by ^tmrterlf Pofineuis (vit. 61 )• ^ s.'.per'Quar* 
ter) fuppofing it to be forbom^ or fsffaid.Tin Tcars and 
4 «rf/, ^ 54. per Cent. '&c. 

HereisgivenJ(s:i9055 it$Logt 0023252? 

•. .Attd fas .. 10,5. i 

The ProduA is 0.244146 'f Iaa' ' ' 
Again 17 = 24$ its Log. i s 1.389166 5^^^ 

Their Sum is the Logarith. a.63 33x2 of 429,846^ 

And 429,846—245 =2 1^845 So> fir the Work 
is ftill the fame as in whole Years. 

But now it muft te the -^ of 184,846 sz 46,2115 

fbr the Ncw Dividcnd. 

• '■''■•% 

Next, 1^=1,055 tbe ^ of itsL)c«. is 0,00581 2, 
whofeNumb.is 1,01348 and 1,01348 ^i=o>oi348, 
for thc Nnv Divifor. . 

Thcn 
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:: and taUftiC^^ &c. > «i 



Then 0,01348 •> 4^,211$ V 3428,15 = ^. 

That iS) 3428 /. 3 s: Yfhl be tfie^^AiriburttJ 'or Vrri of 
a!l thofe Arrears, as was ffequired, ■■*''■ 

Or the laft-Divifibn may teavoidftcl, andfthi Afliount 
may be found by tbe Lc^arithms •, Thus, " ' * 

i?iv//oris 0,01348 itsLog. 5.1296905^"^"^^**, 

Theiffif Reipains the Logar, 3 ,5 3 5^60 of 3428;! 5==^ 

f7^. 3428/. 3 X. is the Amount requir*d, asabove. 

. . ■ . • 'i ' •• 

Thc fapie inay bjB done for .-Mwif/y, TVeekly, . or 
Daily Pavments, Care being taken in forming the New 
Dividend, and Divifor, according to their reiped^ive, 
Timc. '. • - 

C4/e2. When ^, t, ahd JR, aregiven; TohndU, 

That i^ ^Q fiijd what Annuity, or Yearly' Rent be* 
ing forborn or unpaid, auy ^affigried Time, * will 
Amoant to a propoied Sum, allowing anygivsnRate 
of Intereft per Cent. for evcry Payment as it becomes 
due. 

Notc» Tbii Cafi,. as wU as the Xtfff, aimits ofpme 

Variety in rejpe^ to tbe Times (f Pajmem \ Vlz. IVhe- 

tber tbejf nre Yearly, Half^ycarly, or Quarterlv, &c. 

tbe xohich mufi be earefulfy ohfirved, as tbe folbroing 

.VMkdireSs. > 

f Afultiply tbe Ztg. of R Cthc Amount of i L) 

xpitb tU^iven Timey and tbe Number mfroefing 

iotbeir Frodu&beii^mide kjs fy ly/mll.bt 

tbe Diyifory (for allTimcs of Payment at that 

Wyjg\^RateofIntereftO . 

• Next^ Muhiplf tU propofed Ambuntfr Sum^ 

witb it'^1» viz. witt the Ratio rf i(e givem 

iLatc \ TUn Divide tlfeir ProduS by tbe aforefiud, 

pivifor^ and tbe i^uotiefit wiBJhew tbe Jfnnuity^ 

jorXsntforTearljyafments. 

•G • V £xample 
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Exaoiple i, 

Wbat Anmuty^ or Tearly JUtit, being forbom ar uH- 
paid Ninc TearSy wiilAmount to ( or Raife a Stock of ) 
4090 1. 18 s. 24.4. at the Rate of 6 per Ccnt./<pr evety ^ 
Fajment 0S it tecomes Due f 

Hcre is gtren A 5:^ 4090,91 f = 9, and H =c i,o6 

To find Cr. 

Firft .R =: i>o6 its 



The Produift is the Logar. ^227754 of 1,68948 
, And 1,68948-— 1« 0,68948 fbr the Divifon 

ThePrpduftis ^4 5,45 46 for the Dividend» 

Then ' 0,68948 ; .245,454^ C 3.5^ == ^- 
That is 3^^ /• win be thc Anriuity, gr Yearly Rent, 
as was requir'4 to be paid by Yearly Payments, 

Or having found the Divifor (4^ above) th? reft pf 
the Work may be perfbrm'd by Logarithms only j 

Thus, Azz^o^Oy^i itsLog. J-^u^ai 7 ^;i , 
And X— x=:0,o6 itsLog. J^TtILII^ 

. Sumis ^38997^^1 <iA(^,*aA 

.ThcDxvifcis 0,^948 itsJLo^ 9^5*^^ 
ThereRemains the Logarith. 2.55x450 oF 5*j6=s:l7'. 

Vi7. 356/. wUl bc th« Yearly Anntiity,^ <>r Rent, &e. 
But if thfi Fstytmni» ar^ required ta be paii eithcr 
Half-yeafly, or Qtt«rterfyj ^c. As in the laft<Jafc ; 

^ fiifiead of t^^i jfoumuft tdk^ tbe rifpeSive 

. ( Part ofthf Zo^aritbfftof. Jt '(. Viz. of the Aaa^uiik ^ 

\ of I t.T^mip the Iftumber ^fwerinji to that 

TW^nJ^^^> A^^^tfife/jpiy I, M^Itfpty tbd^propofei 

* "^^ >.JmOunt ; Jfert i>A;/iir <&l^ ProdM fy we afore- 

ifaid Bivifdry and tk Zlftitnt wiM 0)tr9 what 

f Annuityy or ^nt fnu&^e pM at ttepropofed 

\ Time (f cach Faymem* Exam- 



and aramitfeiS, Sic. 6$ 

I 

Ejrample 2. In Half-yearly Payment*. . 

Wbat AmiHhy^ cr i^nty to h paid bf JMfyiiarJf 
TojfmentSy heing forhorn or ia^atd Nine Tears^ wiB 
AmouHf to tbt SuM of 4151 !• 75, 7 <}• alkm^g 6per 
Cent. for tvery Fayment as it becomes Vue f ' 

Hcre {$ givcn jl = 41 ^ 1,38 t = 9, and X =s 1,06 

Tofind tt . 

Firft X = 1,06 its Lo|^is ^ 0^0253067 ^^^^ly 

The Pr^oduA is the Log. 0*2277^4 oP 1,68948 

And I56B948 — isro^^Sjf^S for thedivifor, as bc- 
fore in the laft Example. ,, 

But inftead oFthe Mc^M^Kcitor /* -»- i^^ it muft be 
JR=:i,o6 the J. of its Log. ©♦01^653 fts >f». £5-1,029563 
and 1^9569 w^ 1 1=: o^295iS) th» Mdtiplicator» 

And itimiftijfc jf « ^ ^5i»f8 — - - 
■ Multiplied with 0^029563 

1 . Xfcy«>dtt^ i? 122^72724 thcNcwDividcnd* 
Then 0^68948 ) 122,727^24 f^i 78 = CT, viz. 178 /• 
will be the Haflf-yearly PAyincnts of the Annuity, or 
Rentrequired.*" ':',-. 

Or having fouad the Dlvifor, and thc Nevv Multi- 
plicator uiedinlJcad of Jt — i j Then the Work may 
be dohe b/ thc Logaritbms, 

yM r^= ^^ ^ ^'f ^? V"^' 1.618 190 7 ^j^ 

Multipl.is 0,029565 itsLog. 8470749 3 

Sum 2.088039 7 c„kAw-.A 
Divifor iso,68948 itsLog.is^ 9.8385205^*'"^^* 

TbereRemainstbe Logarith« 2.250419 of 178 = CT 
F/r- 178/. is the Half.ycatly Pay ments, Cf r. Asbefore. 

Examplc 3 . lo Quajterly Paymcnts. 

Zet it be reqiurei to fnd wba$ AHnuitiy or Rent t§ 
tepard ty f^rterly f^tyments^ being fofm» ar tofaid 
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Ten Tears and a Half^ would Af^tount to the Sum 
ff 3428 1: 3 s. af Five and a Hdlf per Cent. per An- 
num, for every Vayment as it becomes Due f 

tiereisgiven-4 = 34j28,i5 t=io,«5 and JJsi^of^ 
To fini IT^ . the Cfciarterly Paymepts, 

Firft K=: 1,055 ^**^|a^^-°'\'o^^|Multiply 

The ProduA jLs^the Logan 0.244146 of 1,75447 
Theri. 1,75447 — 1=0,75447 theDivifor. 

Agaifl'^ 'k ri ^5055 the ^J ofits Log. is OJO05813 £t« 
Number, is 1,01348 and 1,0x348 — 1 ssOjpii^S 
the MifTtrplicator. ' / 

. Next ,^ = 34^8,1 < 

Multiplicd with 0,01348 .... 

Produc^ 46,21146 the Diridend^ ' 

Then 0,75447 ) 4^,21146 ( 61,25= K-' 
That is, 61 7. 51, will be the Quarterly-Rcnts or 
Payments \ confequently 61,25 >^ 4 =^cft45 Xi fer Ark- 
Hum wili be tjhe Annuity requir*d. 

Or by L^arifbmsy Thus 

^ = 3428,15 itsLog. is 3-535060? :. ,, 
And 0,01348 itsLog.is 8.129690 3^^" 

^ Sumis i-f47507s^Bftraft . 

Agam 0,75447 itsLog. 9.877642 S 

There; Remains the Log. 1.787108 of 6r,25 = U 

Vi:(. 61 1, 5 J. will be the Annuity, or P.ent to be paid 
ev-ery Quarter, CSr. 

The Hke inay be done in finding the Monthly, Wcek- 
ly, or.Daily Annuities^ care being takcn in Forming 
the NewMultiplicators,.and Divifors proper for tbc 
Timegiven. 

Gi/e,3. Havin^ tT, ^, and X given; To.find t. 

That iL, To find the-Timc in wh'ic1& any pr^poM An,\ 

• - ^^ ^- "■' • * * nuity 



and janmtfttejj, &c. 6; 

r\mtyy orReirfwfll Ampuntto any. affign'd Sam, at 
any giren Rate of Ihtereft per Cent* (Jc. 

Midtiph ihi prtfojed . Ammt vthb Jt— 'l, 
viz. tfhb tbe Jiaih ef the givem Rau ; sf»£ 
jDhxit tbat FroduS by tbe AMnmtfj mtd to tbc 
Rule, ^ Ouotieta Add i. 'TbeH ^ tbe Legaritbm ef 
tSdt Stun be JDivided by tbe Zqgaritbm of X 
( vi^, the Amount of i /• ) tbe QmtienM wiU 
Jbero the Timefor Tearljf P^tttents* 

. £bramp1e i* 

. Jk wb4t Time wiU 956 L Tearfj fenty or AnttMk^, 
Amonnt ^ tbe Skm ef 4090 L 18 s* ij. d« 4> tboRzte 
of 6 per Cent. &€• 

Here is given 1^35^, ^1^4090,91 and i^rriifiS 

Tqfind t. 

/ ^= 55^ ) a45»4$4^ ( 0,68948 
And 0^689484- srzs 1,68948 itsLog.is ^2^7754 

Then Jl= 1,06 itsLog. 0,025366; 0,227754 Ipsrt* 
r/>. 9 Years will be tbe Time reqair^d in the Qiie- 
fiion j , = , 

Or otherwife by Zogaritbmsy 

Thus\/4r;4090,9i it&Logtis 3^11821? /j^ 

Ani iC.^ ^ =^ ^y^^ ^ ^^g* t>778i5i J*^^ 

V . rr' ' X -^r^^^ ^•3^S^5>727subflraft 
Agam 17= 356 itsLog. is 2,55i4so 5 

There "Remains the Logar. 9.838522 of 0,68948 

And 0,68948 -i:-! — ! ,68948 itslx)g. 0^227754. Then 

asbefoi^i' i;^6HtsXog. 0,025306 > 0,227754 ( 9=:t. 

P/^ 9 Year^wiU be thc Time required, if the Pay- 
meM&W tQ be paid but once ^ Year. 

But^if they are to be paid exther HdJf-^earJy ^ or 
Buarterh^ tSc. As before in thc two lall Cafcs ; 
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the Vakieof Jl/ fjf /« rtf fhu9^Mathetnaucian*s GuidCy 
Pag. 268.) wMck cannot otlwvife be found by zxiy 
Getieral RuJey that can be prelcrtb'd here, as in the 
precedent Caies^ but cmly by ApproacbiDg to it with 
Trials, And in qrder toperform that Approxima- 
tioa with the leaft Trouble, I fliall here propofe the 
following Mcthodj as the ea(ieft I can at prefent think 
of. • 

Which is thus : - , 

^rfl DiwAjs thc propofid AmomU fy *te Jimnuity^ 
€md Referve the Quotient* Next SuhflraB i frpm that 
guoiient^ dnd call the Kemainder x« 
^ThenyoumuHlhake cboice (by gaefe) (jffucha Vum^ 
hr for theValue 4f K, m you ti%n\ tn^ ie Hk Amount 
of lU at the Rate oftbe Intereflfoi^k ; md Muhiply 
that Nuft^ iut$ the referved ^otiM ; A^o iou muQ 
Mdtiply She LpMtithm of^tbai JupMfcd Niimier,, jtnth 
ihe Time \ andpni tbe 'Number robkh beJongs PO' tbeir 
ProduS : Then^^ sf tbe Difference bgtween tbiat Numbcr 
wtd the ^^orefaid Frodu^ efVi into th Jtefervfd ^uotient, 
he BfudJ f& (vi^. be the fame yrvkhytbe.NumircaFd 
X, you have bit Mon the frae VaJuejrfK.' But tf tbey 
mri not E^fual, ttea another Trial mufl he madOy &c» 
jis in tbe foUiwing ExampJes. 

' Eia»lpie li In Yoirly^-I^iyitents. « * 

- ttero it SnAmtuitfy orRetiO of 3^61. ptrAittin», 
mf« k hat bomfo^iortiOr unpaid Nvne TVfrx ) Ani therd 
n 4O904v t^s. HLi-d; given fdr the Amot^t, Or Smk 
ofaE l^Arrears\ rfs r&fuf^ei to find i^bdt Mate tf 
interefl per Cent. is dUMdfor each faymen^ m it he* 
smme Jhtel 

Ktere if gtvcn tT— 3<(S^ » =r g, aud >r.= 4090,91 
To find X, the Ainofint of x I. , ' 

Tkus 3.56 y 409CV9JE ( iiy49X3a^«^^M^«ttQboRr>' 
ierv*d ; fromwhich Subft i, anditwiUb6 10^40132^ 
tvWch is the Numbcr caffd x : And ft firthe Work 

will 
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:. and annuit^eK, &c. • 69 

will always teceVtain, it being only that 6f tbe firft 
Side^f the /Equation. » '«. ^ , ; 

Next, I will fcppofe tbci Valuc of X to he i^o^ 
And then the Referved'OuQtlent ii;>49i32X XjSi^ thc 
Produa win he i.2,o6<^6: ' /^ 

Again, If-Xs=i,ovitsLog^ ^^^^^^^Xumvh' 

iAnA't ^' ^ 5 '^•'^ 

Thc Produd ij the Ijog*^; -Oiipd^bi .'6f 1^55132 

Then 12,065886 — 1,<;5I32— 10,5 14«; 6 which i* 
More thao io,4$t32? . the^Nan^ber cjalied- x ; There- 
fore this fuppofed Value of JR = 1,05 , is- takcn too 
Littk; ' ' • ' -y . . 

- A&iVfti\ B.Qr «; ftcond 1[«ial I vrill fuppofe Jt c=t 1,07 
andthQOthfe Reftrve4 .Q|ioi!i^Ht i i;49ix 3.2 x 1,07 thc 
ProduA will bc 12,29571. S o /. ., 

Andif *=i,o7 it5Log.is 0.023384.? ^^I^«l 

And 1 :3 9^ . v * -^ . . 

j Tl^e Prpduja is the Logar^ o-;i64456 of 1,83847 

than 10,49.1 ^i^thc? ]^^m.^a]ie^ fc 1. And thdfpfore I coix^ 
dude.tbe Laft J? =:: 1,07 w^,taken too Big^ and that 
ihe Valo^ of J^isfome Num, betw«5n. lyo^ and 1,07 
"• Let us therefbre takq K :£= 1,0^ (vii^. ih ^fe MzddJe 
between 1,05 fl«i 1,07.; And then the Referve^ 
Qjjotient 1 1^4.9132 x i,o6, thc Prod^will bc 12,18079^ 

Andif J^-1,06 it?Log,is Q^oa$3067,^ylj..ply : 

The PrdduA ijs tlie^ .Logar* 0.2277540^1,689479 

Then- 12^x8079^ — i>685i479=:: ^o^^^ij^ whichis 
jufe the fanie with the Number caHed x. 
. Whence I conclude that the true Vakic of 1 =t i,q6 
and 1,06 — i = q,q6 ' is the Ratioof the Ratc of In? 
tereft .fbught. . • 

Then it will bc, As ii i Utd o,b6 : .* S<^iV ido i To 6; 
the Rate,of Intereft^ffr Cenv As was requir'd fbr Yearly 
Paywcnts. But. 
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' ^ z ^— 1-™»^™-^,^ : — : -^ - - 

But if thc Paymcnts arc to be made either Half- 
yearly, or Q^iartcrly, &c. 

Infiead of Muhiplytng tbc Iteftrved Quotient^ 
wlth the fufpofed Valite of K f as abovc ; jou 
ffiuH takefuch a Part of the Log. ofthat R (viz. 
Thcn < bffhe kflumcd Amouiit 6f i U) as thegtveu Time 
rejfuireSy awt r»itb §ts Number Multiply the 
afirefaid t^efenfd Qu(fiienti and tben proceed tm 
m before. 

Ezample 2« In Half-yearly Payments. 

Suppofe the fame Annuity ^3^61, pcr Annum v^ere 
to be paid Half-yearly ( vi^. 178 l evcry Half-Year) 
Jfit bef6tbom Nihe ilhars^ and then AmoiMS* toiieSkm 
tf 4?«^i 1. 7s« 7 d. »^ Kate of Imiireft pcf Cent. 
ss aliow% &c. ? 

Il^reifgtvcn tr= 172 (yiX' the i. ef 3^6 L) / = 9 
and J4 = 4 15 Tj3 8 To Snd R, thc Amouot of i /. tfr, 

Krft 178 ; 4151338 ( 23,32236 thc Rcr^v6<f<5QOt- 
Afid a^53|29;6'«t^ I s: 22,32236 %hc Nt»:d^» calM x* 
SoftA'4ttbe Jkmea^ hefore in'r(^kT(fi^i:: ^^ ' 

■ Now herc 1 will affiimfe ttc firft Valu^^of '^iisrifiS 
T^CD If I^±;r,b6- thc ^ of its Log. 0.0^26^3 and the 
Kumber to that Half Log. is 1,0295 6 j ' tlie" MuitipliT 
cator inftead of It =r 1,06 /as l«fore : And' ^ \, V- . . 
then tbe Relbrved Quotient 23,32236 x 1^0^295^663^ 
the Pr©duft wiltbe ♦24,<> 11839. 

Again» If R= i,o6 it? L^^Is^px.2^30tf iMuitip^-; 

Thcir PiDctiA^iihc Logar. o.^i/r^A. of i/6S947^ 

Ttcn 24,0118)9 -w 1^6^9479 '±: 22,32236 whieh is 
juft thc fame witH 22,^2236 thc Numbei: calfcd x. 
And therefbre the true Value of J? = 1,06 And fti 
onior tbcRate ferC^.^is^XhchSExMthpie^ 
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. Exatiiple 3, Ih Qijart^rly Paryments. 

An Annkitf of 245 1* per Aimum, ig he paid ^jMf 
flsrty (v/^. 61 /. 5 f . every Quarter J is prhornTcn 
Tedrs ^ptd aJMf} and iten *iis faid to Amount to the 
Sum &f 3418 !. 3 s.. It it required to fni vbat J^e if 
fittfrefip^ CenU isoBoisif^d; ^c^ 

• ^bW hereis given U±i ^ii^*; (Viz. the 4 cf i4^ t) 

* = jo,< and A = 34^8,15 To find J{, Ae Aihount 

Firft 61,25 ) 3428,15 (55,9^979 the Reftrved Quot. 
and 55,96979— I = 54,96979 the i^umb. called x. 

Tben letu$ herc fuppofe ^=2:1,05 and then the i 
of itsLog. \fin be 0.005297 wliofeNuin.is i,6i22'7 
tbe Multiplicator. *: : 

And the Reftrted Quotii^nc 555$6979'x 1,01227 
tbe Produft will be 56,65754. / 

Again, If 1=1,05 itsLog. is o/^ii^7y^^^^. 

And t~ io,< A . ^^ 

Thc Produa is the Logaritb^ o«242484 of f »66911 

Then- 5^65754—*' ^,669t#:» 54i9S€4^ whfch i«.a 
little More tban 54,^697^,^ tbe Niwber calljed k. 
Therefore the Valuegf 4 = 1^,05 is taken fomethiog 
too Little. 

-And making a fecond Tri?l, by fuppofii^ Jl =• 1,^06 
attd thlMi proceeding on as befbre, I find the Rerultto 
be about as much Leis than 54,96979 the N^mber 
cftlkrd ky as the IftK fbund NiiMberi¥as too muth. 
.1 futn.thcr^pe affimie Jtrr 4505,5 «if. ifl the 
XOd^ heiWeen 1,05 ' atodi • :L,oti: ^ ' 

Andthenif Jt=!,055 the i of itsLog. 'o.w^Srj 
and its Number is 1,0 1 348 fbr the MuItipHcator. 

Thcn the Referved Quotient 55,96079 X 1,01348 
thc Produft is 56,724264 , / 

Agaitt^ 
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Again, If Jl=i,p5 ^.ittj^gas 0^923252 ^j^^^^pj^ 

Thc Produ£^^ Is..the Logarith* 0.244146 6f .r^^i|4^ 

thefi ' 56,744A<^'-^^75447=5439<5979 wHui a 
cx^ly thc^ %ff W^ ^^ l^ui^her called x^ ,r , ,. 

And therefore I ^Xificladc that thc drad yaltte- of 

t— 1^< 5 and, 1,055 — 1 r==P>05 5 . thq R^tio.ofrthe 
ate. And / ' . "" ,\ .. . .1 . 

Then it will be As i : Is to 0,05 5 : : So is iq6.: Tq ^"5» 
P/f Five and a Half is th(r Ratc of Iptereft p^r Cm^ 
*per Annum, as was required. 

What hath becn here done by ^ultiplication^ and 
^Diviiion, may, if yw.^leafe, be perfonn'd by»Lqga- 
rithms, as inthe precedcnt Caies. , « '• 

»• ; Asforbifbincein-thelaft.Exaniple j ' • 

Wherein >^ = 3428,15 1^^^02/3.5350(^0? Q^,n_o 
• A-nd ^=61,25 its Ix)g-isju787ic8^i *^ 

The Rcfmiindcr is the Log. 1.74795 ^ «>f 55>9^9* 
wbich is herc the Reftrved Quotienti 

^^^^UAdd:^ 

Thc Sum is the Logarithm 1.753765 0^56^,7243 




.AS^i^? If> = '>05i 'ititbgAs 0.023252? j^^l 

The Pjrodu^ k^he Logarithm 0.344146 0^1,75447 

Then .<472«>- ^r4447 = ^4J9tf?83 is juft the 
famc wlth thc mmber^callbli x \ And therefim) tf/« 
Ai above. . , . '>-.-. 
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ai^— ——————— — — — ^Mt— — — ■— — — pifc 

5^^?. ;. To find the Prefent OKOJtfi of 

atmuftleg, penOoflft or leareg, &c. 
at Compotmo 3lntere0^ 

I ifas^l here make uie of the (atne Letters toref refent 
the feversl Fam of the Qaeition, as in ^e^. jw f^t^* ^9^ 
And it may not be aaiifs to make ufe atfo of the» faRie 
Examles as are in that SeBion \ fave only that I ihall 
faereOKnpiAe themforwholteYears, Half-Years,' and 
Quarterly Pay ments^ as in the laft Se^ion., 

CU. Denote the Annmtyy or JUm. 9 
Let^t. Tht Time oHts Continuance* ^Asheibre} 

iR. The Amount of i /. 3 

Aiid P. The Frefent Worth of the Afmuitf, tSfe* 

Then will FJi = j^^j^ # 
(Vide ffc T&awg MathematicTOfes Gtadey Page s^pj 

From this Aquation is deduc'd the ibllowing Rules^ 
which atfo admit of Four Caies» 

C^i. Having 17, t, and R, given; TofindP 

That is, If any propofed Ahnuity, or Yearly Rent, 
and the Time •! its Continuance are given; To find 
the Prefent Worth of that Annuity, allowing any 
Rate of Compound Intereft per Cent. to the Pur* 
chafer, ^c. 

r Muhiply tbeLog. of U (the Amount of i /.) 
vfitb tbe given Time ; and from fbe Number 
wbicb belmgs to tbat Produ^y SubfiraS i : Tben 
Multiply tbe Rematnder witb tbe Annuitfy ani 
« 1 . tbe ProduSwiU beaDividend* 
jvuic. ^ j^^^ MultipJy tbe Numberv?bicb beh>^'d t0 
tbe firfi ProduBy witb 2. — 1 ( w>. with the 
Ratio of the K^te) andmalie tbeir ProduSt a Di^ 
vif$r\ Tie ^uotientarififigfromtbencewiOJbew 
Jbe Prefent wmbfor Tearljf Pajmtnts. 

H Example 



74 of CompmtttQ Jntetctt 

Example i. In '^Jearly Rents. 
Suppoje a Leafe (>/ 250 1. per Annum, rpere to be Lett 
for 21 Tears ; Wlat may tbefrefentWorth ofthat Leafe 
ie, at tbe Rate of 5 per Ccnt. &c. ? 

In this Queftion there .is given CTrz^^o, *=2i, 
and 1^=1,05 To find P, the prcfent Worth fbr 
\carly Rents. 

Firft Jl=:i,05 its Lo^^fa ^0021 185^ j^^j^.^,^ 

The Produft is the Logar. 0.444969 of 2^7859 
Then ^jTS')^ - 1=1,7859 And i,7859X250=?44i$,475 
for the Dividend. 

Agaui i — i = 0,05 And 2^7859.^ 0,05=0,139295 
for the Divifor. 

Thcn 0^139295 ) 446,475 (3205,2478 = P. 

Thatis, 3205 /.5 Si will bc the prefent Worth bf 
fuch a Lcafe as was required. 

'■ Or the fame may be otherwife pcrformed hy Loga- 
rtthms : Thus, 

Firft J{=i,o, i^^^f^" °-°"*^9|Mult,asberore. 



The Produ<ft is 0.444969 7 . , , 
C7=r 250 its Log. 2.397940 5 ^ ^ 



Again 

The Sum is the Log*r. 2.8429O9 of 696,48 frotn 
which Subftrail^ the Annuity 250. and.thcrc will 
Remain 446,48 its Logaf. is 2.649802 ^ 

Thc Log of jR, Mult. with f , is 0.444969 ? ^ , , 
Wnd i r- I == 0,05 it^ Log. is . 8.6989705 

From the up. Log.takethis'Log. 9.143939 

Therc Rcmains the Logaritb. 3.5058630^ 3205,25 

That is 3205 h 5 s. will be tlie prelent Worth requir'd 
by the Que.Uon, as before \ fuppofing the Rents to bc 
paid but oace a Ycar, 

. But 
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But if the Payments of the Annuity, or Rent% &cm 
are to be madc at any Time Lefs than a complcat 
Year, As i . i , J- CTr. That is, Jffalfyearlyy or 
^uarterly, &c« Then the Divifor muft bc otherwife 

form^d than by X — i. 

., • 

Tqu mufl takefucb apart cftbe X^. R th 
Affiount of 1 1. M thegiven Time requtresy aHi 
Thus< make ufeoftbe Number anfmering to tbat Part^ 
made Jefs by i, inflead of R — i tbe Katio^ &c. 
As i» tbe foUoroing Examples* . 

Example 2. -For HalPyearl^ Relits. 

Suppofe tbe aforffiud I50L per Annum, weretohe 
paid JFialf-yearly ( v/>- 1^5 !• every Half-year ) and a 
Zeafe ofit were to be Lett for %i Teafs \ Wbat would 
tbeprefent IVoftb cf ibat Leafe, be, atjbe Kate of Five 
per Cent, ikc. 

Here is givcn 17=^2^, te2i , and Xrzi^o^ To find P, 
Uirft Rznz 1,05-, its Lo^. is,,o.o2ii89? ^^i^jpi^ 

I i, • r • *^ 

The ProduA is the Lbgarith. . 0.444969 of 2^7859 

Thcn 2,7859— 1=137^59 anAi,7859Ki2^3=223,237i 
for a Diyidcnd. Which is only th^ Half of thepividend 

in the laft £xample. 

Ne3rt R =: 1,05 the l of its Log. js 0.010594 who(e 
Niimber is i ,0247 ^nd 1,0247 — i = 0,0247 to b§ 
the "Multiplicator inOead of 0,05 = X — i. " 
That is,"^^2,7859 X o,0247=:ro,o68Bi -willbc the Divif. 

Then 0,06881 ; 223,2575 ( 3I244.25 =:P. 

Fi^. 3244/. 5x. wiU be now the preferit Worth of 
that Leafe, which is more by 39/. than that in the 
laft Erample for Yearly Payments. 

And by the w<y> we may herc obferve the £reat 
Difference tbat U betwixt tbe prefent Wdrfi ^anf 
Amvity^ or Leafe^ &c. Computed at Simple Intereft^ 

H 2 tfffif 
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W tie fsme at Compound Interdf. Scc tbc Examplc 

m P4g€ 40» ' - " 

. The iaw may allb be j>er(brmed by Z^aritbms as 
in the lafl Example, havmg fbund the Multiplloitor 
inftead of JL — i, As abovc. 

Tien Jt^i^oj i*» L^^J ^^^*^9t Multiply 

. o.4449<59 l Add 
Again C/— 12^ ks Log*is 2^0969105 

The Suq^ k the {«^aridim 2.541879 of 34M4 
Fromlto# 348>1&4. Sutftra^b thfiU»t 125, andthere 
^eflaains jW^,24 its Lbgarith. 1^^348770^ , 

TiKLog«ori(,Mukip.vs^ t, fs 0444969? ^jj 
Thc nw Xfciltip. 0,0247 ttsLog. 5.392697 5 

From the up. Log.Subft.this L<^. "S.S^^^d^ 

Xime Remalns the Lc^afitlim^ 9.511106 of 3244,^ 

IS|;' |ajl4 1; 4 ri is here !buodto1)e theprefentWortfa, 
which is I0I5 than thatfound by the Pen, by ij. beinjg 
\pf^^^y jncoQfidejafaie. . 

^jcample 3« In (^rterly Rents. 

Wbat is 80 1. per Annuip, to cOMiifiuc 31 9%tfrf ani 
a ffaJfy Wortb in frefcnt libnei^ a$ tbc Rate of 7 per 
Cent. per Annum 5 Jf tbc KcnSs be paii J^Mrterfy, 
(vi^, 20 /• every Qluarter of a Year ?) 

'inthisQaeftion Uzsi^Oy #=31,5 and JRscijOj 
Tx) find P, Ac be&re. 

«rfi *=:x,07 its Log^ fa ^^029384^ 

The ProduA isthe.Logarith, 0.925596 of 8^4255 

JUd 8^iZ55 — !c=7^4:255 «nd 7»4«55 kioss: 148,5 1 
fiu: tb^ Diiadcndii 

\AgaiD 
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Again Rzzii^oy tfie ^» oFits Log. is 0.007346 whoie 
Numberis 1,01706 and 1,01706 — 1=0,01706 
Next 8,4255 X 0,01706 = 0,143739 fheDivifor. 
Then 0,143739 ; 148,510000 ( 1033,185 ^p. 

That is 1033 /. .3 s. 8f d. will be the prefent Wortb 
as was required* 

Or havittg jound tbe Multlplicator 0^01706 As 
above ; Then the reft of the Work may be perfbrm'4 
hy Zqgarithms. ? . 

Thusj Rrzi^oj itsLc^.is 0.02938474. ,^. , 

And t z=z 2i>^£ ^^Wy 

0.925596? .,, 
Again 17=20 its^Log.is j^.^oio^oy^^ 

The Sum is the Logarith. "^.226626 of i69Ji " 

Prbm tbis 1 68,5 1 Subftra^: the Quarterly ttent 20, 
Remains. 148,51. itsLog. is 2.171756^ . • ,, 
Log. of X Multiplied with / is O.o2<<o6'7 . , , l 
The Multiplic. 0,01 706 itsLog. ^.23 1979 i ' "^ 

From I ft Logv Subft. this I^gf" oaTT^ . . * • . 

There Remains^tbe Logarith. 3.014181 of 1633,18 

VI^. 1933 /.3 X. 7^. is the prcfent WortK fbu*W by 
the Logariwims.^ ^ 






Cafei. When P, /, and S, are given • Xofnl l/ ' 
That is, Tofindwhat Annuity, orLeafej ^c^ maybd 
Purchafed for anypropofed Sum; to continue any at - 
%n*d Time^ at any given Ratc of Intefeft^ 

Rule. 

FJrfl MMpty tbe l<^arithm of R with the 77/»r, 
and pffd tbe Number rtibieh belongs to tbe ProduB^ aw^ ' 
caU that Number Xy fas in the laft Seftion.; * 

i^^ai«j Muithljf tbe fame log. of R mth tbt l^me ^ 
more i, and Jfnd the Number robich belon¥s to t^^^t^' 
ProduB. ^ThenMultiply the Diger$n^ of thofe Tm^o 

^3 Num*^' 



-js of Comp0unti linteceft 



■^ ■ ' ! ■■ 



Nump^rs m4b ihepropBfid prefent Woriby andtkir Pr(h 
didi^Pfill be ^ piviiend. 

And tbefir^Nufffker caUed x, berng wade Zefs fp i, 
roiU^heibe Divifory by rohich ij the aforefaid Divtdend 
he J^ividedy i'i>e ^<nient rviU fhev> tbe AnnuHy rej[uir^d 
f^TcArlf Fj^ttt^ntu 

Example i^ For Ycarly Rents. 
What jbmuitjy or Tearhf Re>nty to contfnue V»enp 
§xie Tears^ Miay he fMrchajedfor 3205 1. 5». at tfe 
Jiate of Five per Ccnt. per Annum ? 

Here is given-Psxjao^,^^ l = 2}i w4 H^ iiO{ 
• '^ Tofind U. 



iPirft X= i>05 its L«|, is 0.02 1 1 89 7 ^^^^^iy 

The Produft is the I^. 0.4445^69 of 2,7^59 «aird * 
Agaiii 3S=^i^o5 itsLoglis o-02ii&9?;|^yj^ , 

Their ProduA is the Lpgac. 0466158 of. 2,92 5 1 
Then :«^^5 2 — 2,7*5 9 = o»* S91 ^l^ Multiplicator» 
Neact P= ^205^25 X 0^,1^93 giv€s 446^1.913 &r 
the Dividend. 

; Jff^ the Nfeiaaber cialkd^ « -«>7*59 — 1= '^7*5^ » 
^bp Pivifofp 

' Then I5785? > 44^>49>3 ( 2*^0 UzzU tbc An* 
nuitx reguir^, fcr Yearly Payments. 
*-^OtlhA¥ingono« feubdthe Tw6 firft Numhers, and 
\f them- A»rt$^<d tim M^ill^iplicz^jr, a&d Divifbr, m 
^fiv^» tbe >iulti|>HQM:ipn^ jnsd Divifion may be pcr* 
form*d by li^lgfifiiJkmu . 
Thus ^=3205,25 itsLc^» ^5058^'^ Add 
MultipUu 0^x393, Its Log. 9.^439515 

the DiriC ^^^59 tts Lo&. 0*25 1857 5. 

K<f^i^ l^ Log9nthiin-su39795f oT 2(0=:;: IT 
K^» ^Q L will be the Y«arjy Annuity, ^as ijefoie s 
Bwt this Cafc i» jsMiff« U«lyer&lJ/ aeiolircd % the 
kjjbwing Rule. Rul« 
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• f/Vy? Multiph tbe Zog. of R tbe jimoimt 
&f 1 1. vottb tbe Ttmey ani iui tbe Number 
rvbkb .behnp io tbat Prodid, Vfbicb caU x, 
CAs beforej 

Next^ Mkltiplf the^ frotofed frefem WMt 

^ Xtf ^(?^ W Multiply tbeir ProduS witb tbefiffl 

Numhery edSed x. 

Tben Divide tU JaS ProduB bj tte Number 
: ^4 X m^ Lefs fy i, a(td *fc iluotient 

wiUjbn» tbeJwuitty^ ifirX^emfor Tearlj ^aj- 
{/vents^ (As befbreO 

As &r fpftance ki the Ittft lEjrawnplc, whereki 
P= 3205,25 *=2i^ aodJR=i^o5 Tofind 17^ 

Thea i=i,o5 ^^^ff^''8;|MuItiply 

The Prpdua Mhe JLog. 0444969 of 2,7859 calPd x^. 
Ne*tJ[— 1=0,05 A»dT=^3205,25xq,o^=f6c^26i5 

AgaiH, «60^^55x2^7^859^446,753 theDivideni^ 
And 2,7859 — i — 1,7.859 jbr the Diyifor. 

Then 1,7859 ) 44^,753 / 250 = 17=250;. th^ 
Anmtit^, or ll«nt 4©r i eariy Vstyments. 

The fame may bf . pctrforot^d bf ZqggritbmUi 

Thw, If*:«^f,05 and #=::2«:5 Tiw» «,785^ ibfr 
Mumberjcalled 4r wiUbe^nd asfai^^^ : 

Andif P=r 3^5,25 itsLog.is 1.505*61 7 

l^um, caird * ^#7859 its Log.i* 0.4449693 

Snm »-^98oo7.^,^A 
Kum.;»^,! — ^<^jr859 .itsLog. , 9.2518575 - " 

trhcrc Remaios the ij^aritlMft .1^.39794$' tf «50 

Tliat ia, 2 50 i* wiU bc tbe flefit fer Yearfy Pkjwe^ts* 
(Ashe^.) i .1 

But if the Annuity, or Rent, Cftv €* , to ie paldT 
citbar Half-yearlyy or ^uarterl/y, QCtfw ThoD 
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^ Infiead of MuItipJjing tbe fropofed prefent . 

( Worth of ihe jinnuitjf, mth H — 1 f vi^. with 

\ the Ratio of the Rate, as in RuTe 2.)you mufl 

Tli^rt jt^^cfuch a Part ofthelog. of Jl, as the Ttme 

^^^^'^requires (vi^. the J., the | or .-\., Qfc. ) 

j and' iis Numbermade lefs hy i^ mufl be tbe 

fMiltipUcator\ and then proceed by K.iile 2. As 

\ itt thefoU^ifig Sxampks.. .. 

Ex^mple 2. In Half-yearly PajmcfitB. 

' VThat Annmtyy or Rem^ ta be paid every Hdlf^Teary 
and to continue 21 Tears^ may he Purchafed for theSum 
of lit^^ h 5 f. at tbe Rate 0/5 p^r Cent. per Annum ? 

In this Queftion there is given P=3 244,2^ t=2l 
and K=z 1,05 T6 find U, the Half*-yearly R^t. 

The Produ^ is the Log. 0.444969 0^2,7859 caird x : 

Thtn 2,7859 — i = 1,7859 t^ Divifor. Sofar. tbe 
Work is tbe fame as for Tearly Pofments. 

Next Xi=i,05 the i- ofitsL9s.is 0.010594 whofe 
Numbcris 1,0247, and 1,6247 — i =0,0247 ^^ 
MultipKcatxsrr^i&itead bf*05C)5,=at>.--i. • - • 

fthep f -52 5^41462? ^^-OjO^Jj the Pfodiia Jis 80,133 
And ^Oyi^^y^^^^j^^^ the Number calrd x, tho 
Produ6bis 223,2432 for thc Dividead» \ ' - • 

Tben x — i = 1,7859 ) 223,2432 ( 125 fe U. 

That is. 125 X. wIU be' the Half-yearly Annuity, or 
Rdflt as was' r6qUir'd^by the Queilion. 

Or having oncfi_-fcurid the Number cal?3 x," and 
taken .r fifOtq^t fbr tW Di vilor; And the Multiplt^ 
cator, uTed i^^/^ pf ,£r4^ 1,1 As ibejbce : Then the 
Multiplication , and Divifion may be pcr&rm'd .hy^ 



and dmuatitg, &c. 8i 

R =5 1,05 its Log^ X with t is 0,444969-; - 
And P::;r 3244^25 its Log. is 3.5iiii4>A4d 
Multiplicator 0,0247 its Log.is f. 3 92^97 3 

ThcDivir.is 1,7859 itsLpg.is 0.25X&57 S '^ . 
vXfaere RfitBains the Lngarith. 2.09692^3 of ii^^tszU 

Exaixiple 3* Ixx Quarterly Pa^mp^ts» 

Wlat Jnnnityy ifr Reaty to he foul wety ihutrter rfa 
Teof, and to conjjnue 31 Tears and a ^fy m^ be 
Turcbdfedfor 1033 1. 3 s. 8 d. «/ tie Itate of 7 jpcr 
Cent. per Aanttin ? 

Hcrcisgiven P;=:io33,i85 t=gu^ aad f^i,07 
To find t/, thc Qiartcrly Paymcnts, 

Firft «=1,07 it.Lo| i^^-02938j JMultiply 

The Produa is the l^ ap?^^^^ pf ^,42^ ^ caffd x 
And 8,4255 — 1==: 7,425^- &irthe:l!)ivilor. ^ , 

Agaip, .Jb=i,p7 thc ^ ofitsLpg.!? .0^734^ whofe 
l^mberis 1,01706 and 1,01706 — ,!=;: 0,0 tjofi for 
the MultipKcator, inftead of 0,65 =X— 1. 

Then P =1033,185 x 0,01 706 theProduais 1 7,626 Jt 
And 17,6461 X 8,4255 theNumbercaUed «, thePro- 
duft will he 148,5087 che 0iyidcfid. 

Then 7,4255 ) 148,5087 ( iiQ^U\T^k%is 20 h' 
vrill he thc Quartcrly Annuity, or Rent as vva»ife^[ulr^d* 

Thc ftme may be found bv JL<garisi>ms; sa in^dic 
laft Examplc of Half^ycarly Rents ; which I .fiippoie 
15 Bcedlefs to be iet down. 

Crfe 3. When t^ P, and Jt arcgHKcn^ T4>iind k 

That is, Wben any Annuit/, witb its pK)ippfcd Vaki^ 
orPurchale, and the Rate of Intercft perCenu Ef^. 
are givcn ; Thence to find how long the Purchafer 
9U|^t to cnjoy it. Rule. 
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^ Firflj Muliiplf the propofed Vajue or prefent 
Wortbcftbe Annuityy voitb J^ — l. (Vi^. with 
the Ratio of the given Rate of Interell^ ani 
SUkftraB ' tbe Produ^ from tbe Annuify^ tbc 

-p ^ ^emainier wiU be the Divifor. 

^^^* < J^ext, Divide, ihe Anniiitf by tbat Divifor^ 

andpnd the Log, q{ the Quotient \ Tben if tbat 

Log. be Vivided by tbe log. of R the Anrount 

of 1 1. tbe Quotient roilJ Jhew tbe TimCj for 

\Tearly Payments. 

Example i. For Yearl/ Rents« 

Suppoye 3205 !• 5 s. were Lent 'upon an Annuity of 
2«jol. per Annum ; In what Time wouJd it pay off 
tha$\Debty aUming tbe Creditor ^^ per Cent. per Ann. ? 

In this Queftion there is given, P = 3205,25 
-£7==2$o, and Ji=: 1,05 Tofind t, 

AndCT*— 250— 160,2625 leaves 89,7375 theDiYilbr, 

; Next,' ^9,7375 )'25o,oooo ^2,7859;'whofc'Loga-' 
rithm is 0.444969. 

XhenJ^=i,05 itsLog.is 0.02 1189J 0.444969.(21=/. 

Thatis2i Yearsis theTime.rcquiredin tbe Queftion. 

The fame may be.perfbrm'd by Logaritbms \ Thus,' 

Ifi P=3t05,25 , its Logi is 3*505863 7 ^^^ 
AndJR>— ir-.o,05 itsLog, t.698970 5 

Tho Sumis the Lagarith. . 2.204833 of 160,2625 

Next, If 17=250 itsLog.is 2.397940? c^ijft^A 
250— -160,2625=89,7375 Log. 1.9529723 

R=i,05 itsLog. is 0.021 189 ) 0.444968 (-21 =r *, 

PF^. 21 Years i» thc Time, if the Payments- are 
Ycarlf. ' 

But 



and aitnmtfgg, SiQ. 8; 

But ifi the Annuity, or Rent is to be jiaid, either 
13/ Kalf^yearly, or Quarterly Payments, B^t% 

j^ Inflcai of Miduplyif^ tbe propofed prefeut 

l Wbrtb oftbe Annmty voitb K — x fas t)efbre,J 

\you mud take fucb a part of tbe Logair. of X 

Then *^ '^ Amount pf ihastbe Time requireSy and tbe 

^lfumher anfwering ,to tbatpmty beixjg made 

JZefs bf 1, wiUbe tbe MuitipUcatQr \ andtbeu 

..». i' you may frocee^on as b^fore, according to tbi 

^ Rule^ . . • " 

Exaniple 2. For Half^yearly Rents. 

Admit a ManJhouJdgiye 3244 j. «5 s. for an Annui- 
tyy or clear kent 0/ 250 1. per Ahnum ; to be paid Hajf' 
yearly (vix* 125 /. every Half-Year ; j Bor» long_mufi 
be Ehjoy tbdt Annuiryy to be aBowU Five per Cent. &c. ? 



.Herc is gtven (7i= 125^, Pa= 3244>25 ajid JBcn i^otj 

Tqfind I, the Time or Numl^r of Ycars 

4. 

Firft Jt di: i>05\ the .4 of^its Log. is^(>.oi<5$9^ whdb 
Number is 1,0247 and 1,0247 — i =0,9247 thc 
Multiplicator inftead of 0,05 = J? — r !• 

Thcn P= 3244^25 X 0,0247 = 80,1329. 

And (7=125 — 8O3I329 leavcs. 44,8671 the DiVif* 

Next' 44,8671 ) 125,0000 f 2,786 \yho/e Loga^ 
irithm is 6,444981' fbi^ the Dividcnd. 

Then Jt,=x,o5 itsLog. u ox)2iriS9/o '444981 (2i=t. 

That is, 21 Years is the Time that is required in thc 

QuelUon. - 

The fame perfbrm'd by L<^aritbms* 

Suppofe U:=F,o5 thcn tbe J^ of itsLog, 0.010594 
wtioie Numher is r ,0247 and j ,0247^— * ~ 0^0247 
the Multiplicator infteai oiK — i ; As befoxe. 

Then ^=3244,25 its "Log. is 3.5 1 1 1 14 ? ^j^i 
The Multipli. 0,0247 its Log. g.392697 y 

Theh- Sum is the Logarithm 1.903811 of 80,13^ 

And 
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Ncxt U= 129 its Logar. i» ^•^^^^^^^SubC 
And 125-^,135=344,867 itsLog> 1,651927 y 

Thcn Jl==i,05 tti Log.i8 o^2it89>€iw44498j (21=^ 

Vr^. 21 Ycars, ^c. Asbfcfore. 

Example ^ In Qnarterly PaymenCBk 

Sifpife Ofte fimld give 1033. t 3 s. 8 d. /ir tf« ^a- 
«Mflrf/ «f 80 f. pcr Annum, to be jmd ^Mrterlj (vi^. 
to havc 20/. cvcry Quartcr of a Ycar \ y Hm Long 
may be Enloj/ it, to be allowed Seven pcr Cent. pcr 
Annum ? 

. In this Queftion thcrc is givcn 17=20, P=i033,i85 
and *=n,07 Tofind t, thcTimeorNum.ofYcars. 

Thos, Ji=si/>7 the ^ of its Log. is 0.007346 whofe 
Numbcr is 1,61706 and 1,01706— 1 =0,01706 for 
the Miiltiplicator, tobe ufed inftcad of o,o7=lt— 1. 

Thcn -P^ 1033,185 X 0,01706=17,6261 ; which be- 
ing.takcfffrom (7= 20, Leavcs 2,3739 thcDivifor. 

Then 2.3739 ( 20,0000 ( 8,425 it% Log. 0.925570, 



Laftly 15=1,07 its Log. 0.020384) 0.925570^ 31,5=^ 
" Vil. thc Time requir'd will be 31 Years and a Halfi 

Which may alfo bc found by Logariibms. 

Thus, If X= 1,07 thc ^ of its Log is 0/D07346 

whofc Number is 1,01706 and 1,01706 — 1 
Lcavcs 0,01706 for thc Multiplicator uitd inficad of 
lt~i. 

Then ^=1033,185 its Log. is '^^^^^^^\ kAA 
Multlplicator OjOi 706 its Log. §.23 1 979 5 ^^ 

Thcir Sum is the Logarithm 1.246160 of 176262 
AndifCr=20 then 20— 17,6262=2,3738 thcDivif. 
Again 47=20 its Logar. is i.30i03o?c,i a a 
Divifor 2,3738 itsLog.is 0.3754^ 5 
lL=:i^7 its Log. is 0.029384) 0.925 586 (3 1>5 = #> ^e. 

Cape 
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Gj/^ 4* By having C^ t, and P, given ; Tofirid J ; 

That is, When any Annuity, or Rent per Annuw^ 
with the Time 6f its Continuance, and.jts propoled 
prercht Worth for that Time are giveri ; Thence to 
find what Rate of Intcreilj^er Ccnt. ^c, is allow'd thc 
Purchafer. 

This Cafe h fb difBcult,'^ that the Tngcnious Michael 
Darjy in hiS Treatife of Interefl EpitomizM, Fqg. 7, 
fets it down as very troublefome fo be Refolveal in 
rcgard Cykjfj he ) that R Ctbe ihing fought) cannot be 
brought to one Side of the ^quation folely, and th<5 
other Side cTear. But I rather tKink that the true 
Caufe which rendred a perfcft Solution of this Caie ib 
troublefome to him (fir indeed impoffible at thai timej 
was bccaufe the Re(blying of fuca high £quations as 
this Cafe requircs, was not in his Time fo well known 
as now it is, - i 

For the ^quation; by whicb tbe true Yalue of jR' 
may be fbund, is this, - • ' ; 

y^hich I Rcduce to the fbllowing ^uation, as being 
much bctter for our prefent Purpofe, 

r 

, Either of thefe Aquations is more AdfcAcd than 
that in Page 67 ; and require an Algebraical Solution 
to diicover tbe true Value of J? ; And can be no other- 
wifc fbund hcre, but only by the fame manntfr of Ap* 
proachment, as befbre in the 4th Cafe of the lafl 
iS^3ion : Howevcr, in order to render that Approxi- 
mation as eafie and fhort as poffibly I can, ohferve the , 
following Diredions. 

Firfll Affitme fmh 4 Nimkr fot theVdlue o/R, as 
you guefs may b€ tbc Amunt of:j L '^f fh-Mate of 

l tbc 
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thi htter^ rcqiuredy (as beforc in Page 68, CS>c.) TUn 
Muhipjy the Log. ^ that fupprfci R with tbe Time» 
4Pid pnd tbe Number vuhicb belongs to tbat FroduB, and 
Mul^iply h mtb tbe Annuity ; Giff tbe ProduQ 2. 

Ni^xt, Muitiply tbe fame' Number roitb tbe propofed 
prefent Wortby and Multiply their ProduB roitb R— i, 
(i'/^. with the Ratio of tnQ fuppofed Rate : ) 

Tben Subfiral} tbe laSt Trodi^from tbeProduB caJtd z. 
if tbe Memainder be Efuat to (vi^, be the feme with) 
ibe Annuityy you bave bit r^gbt upon the true Value of R : 
Sut zf itbe tefi tbdn ibe Jbmiuty y tben i$ tbe Number 
vf R taken ioQ pig : jind on tbe contrary, ifit he fnore 
tian the Annuiiyy tbat R is too Little\ and anotber 
Thyal muB be made accordJ^Jy. 

Ejcamplo i. In Yearly R«iits. 

Suppofh there leoere paid 3205 1. ^s. fof an Annui^ 

S, or a, Lcafe of 2*)Ol. per Annum, to continne 21 
^ars ; What Hate^ htereft pcr Cent. &c, u aJbmi 
to tbe Purcbafer i 

In this (Xueftion thcjt i* givcn^ Cf 2=; 2^0, t = 21, 
and P = 3:^05,25 To fand Jt the Amountof i^ 

• Firft, I will fiippofe JR to he 1,06 That is ' thc 
Amount of i /. at the Rate of 6per Cent* 

Thcn if X =;3 hod. ksLog. is o^^od^j^^j^. , 

And *= 21 5 * ^ 

Ifhe t^roduft i? the Logarijth. 0.53 1426 * of 3,3996 

Thcn> (733 2^ X, 3>3996 thc Frodu^ ts 84^,9 
whkh is t«bc. Number cajled f. 

Nicxt F=;3 205,25 X 3>3996 thc Produftis 10896,5679 
And 10806,5679 X 0,06 (vix. Vfitb Ji — i ) thc Pro- 
duA! will be 653,7941 Tbcn if this Number be Sub* 
ftraded from 849,9 thc Numbcr called ^, therc will 
Rcmain 196,1059 which it^Lefs than 250 thcAnnui- 
' ty : htA tfacrefbr^ I .^^^4^4^ t^ ^^ fuppof<?d. 

Agaln^ 
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Agaifi, F6r a Sccond Tryal, I wnifanpofe k == 1,0^' 
Then if J^ = i^Qj its Log. is 0.021 189 l^^uitipiy 

Atid fa= 21 5 

The Produft will bc the Log. 0444969 of 2.7S5 j 

And 250x2,7859=696,475 the Numteir called :f . 

Next 3205,25 X 2,7859 = 8929,5 which being Mul- 
tiplied witb 0,05 = k — I, the Produa: is 446,475 

Then ^, 696,475 — 446,475 — 250,000 whichis the 
rery fame with the Anhuity : Whence rcohclude that? 
the true Vahie of R is 1,05 Andf \R «— 1 =1 0,05 
will be the Ratio of thc Ratie of Intereft fbught. 

Then it will be, As i : Is to 0,05 : : So is 100 : To 5 
the Rate of Intereft-^r 0?«/. as was required for YcAr^ 
ly Paymcnts, 

Now thefe Trials for finding the truc Value of 15, 
«ay beperiiEM-mfd by ItgariwtKs vfitix A very little 
troubie. . Aifor inftafice m chis laft fixmple^ . . • » 

Wherebi^ U±z 25'Q; P]tz 32^5,25 ' atid t =r2i, ' ' 
'"' ^ '■ Tofind R. 

Suppofe R=ti,c6 its Log. is^o£253o67 j^^j^-pj^ 

'Sum • 0.531426? Ajj 
Ncjtt C7-i-250, itsliogiis 2>3 97940 5 ^ '■ ^- 

the Sum Js ■the.Logarith.' 2.929366 ©rS^d^^^i^flJ 

Again J^rri^Ofi itsl-pg: xwith t, is'o.53 14267 

And P= 3205,25 itsXog. is 3.505863>Adc[ ' 
-R — I =0,06 its Log. is S>7y8i5i3 

TheSum is the Logarrith. 2*815440 0^65 3,79^ 

r heti >, 849;9--653V79-:ri96,ii which is Lcf& 
tnan 250 ;thc~Annuity : Whenca it oppeirS that 
Ifc=;ijj06.i5 tboBig. . . ' 

I 2 2/> 
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, »/jr..I^tX=,.Q5 itsl^^ 0.021189 ?^„Iripl7 

Suio 0,444969 ? A j j 
Ncxt> CJs^ 250 its Log. 2.3 97940 5 

The Sum is the Logar. 2.842909 of 696,48 caird ^ 

Again P=r 3205,2$ its Log. is 3.5058637 

11 = 1,05 itsLog. X with t, is 0.444969 >Add 

And Ji - — I = 0,05 its Log. is "3.698976 j 

tTheir S^m is the.Lcjgatithm 2.649802 0^446,48 

Theo ^y 696,48 ~ 446548=si250, which is juft the 
lame with the Annuity ; TTherefbrc thc true Valuc 
•f i is 1,05 CJtf. As before. 

^ But-if the Annuity, or Rent is to be paid, either 
Half-yearly, or Quarterly, Cfr. 

' Infleai of Midiifiyingwiih If — i, vix* Vfitb 

jhe Kaiio of the fi^efed Raic rf Intertfl.(sa. 

Then ^f^^^Jy^^ nitdfltakefmb apart of the J/ogm of 

• i?'/^^^ aflumed Ampi^nt ofi h) m tbe Tiwe 

^ ArequireSy Ond make its Number tbe MuJizfJicO' 

\,tor, &c, jisin the foOoTving Examples. 

' Example 2. In Half-yearly Payments. 

Admit ^ 244 1* 5 s. roere given for an jinnuitfy or 
Zeafe of ^^oL.per Annum, to be paid Haifyearly^ 
(^i^. \X<rJ* eircry Half-year) and t^ continue 21 Te^rs\ 
Whatltate 6f IntereU perCent. isaUm^dtbe Purcbafer^ 

In thi^Example there is given Uzz 125, t = 21, 
tod^P= 3244,25 To find R the Amount of i /. 

Firft, I fuppofe R=i,o6 itsLog. o»0253o<5 Ji^„ltjply 

Thejr Prpdua is the Logarith, 0.531426 of .3,3996 
Tbc;n Cf;:.i2.5 X3;3996 t^iePrpdua^v 424,95 UlFd ^. 
Kcxt P=r3244525 X 3,3996 thc Frod^is 11029; 1525 

Again, 
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'Again, IfX=:i/)6 the i of its Log^is 0^12655 
whofeNumb. is i,029<56 and I3O2956 — i=sD,Q29^ 
thc Multiplicator inftead gf 0,06 = J^ — !• 

Then 11029,1523x0302956=326,0217 whiclk 
being Subftraaed from 424,95 callcd ^ » thcrc wiE 
Remain 98,9283 which is Lefs than 125 the Half- 
yearly Annuity ; WheiKC I conclud^ that the fu^ 
pofed Jl= 1,06 is taken too Big, 

And therefore for a fecoed Tryal T will fuppofe 
R =:= 1,05 and procced hy Zcgaritbms only : 

ThenifJt=:i,P5 it«Log-oo2n897|^ j^ . 

And »3= 2 i5 '^*"*"rv 

Sum 0.444969 7 ^^j~ 
Ncxt K=i25 itsLog.i s 2*096910 5 

Their Sum is the Log^r. 2*541879 of 34*124- ull*d)r* 

Again, ifJl=i,05 thc »ofitsLog.is 0.010594 whofe^ 
Num.i& i,Q247 — I, Lcaves 0,0247 the MtdtipEcaCr 

Then P = 3244,25 its Log.is J.511114/ 
And 11=1,05 itsLc^. X with t, is 0.444969 ^Adafe 
Multiplic^tor 0,0247 ^^ Log. is 5^392697 j 

Thcir Sum is the Logatidi# 2.348780 of 2ft3,9f 

Then ^, 348,24 ^ 223,24 ^ 125 whicli is the Vcfv 
famewith 125 thc Half-yearly Afindity ; AWthere- 
fore I condude that Kzx, 1,05 aiKi Ji -^^i 35:0^5 ^* 
the Ratio of thc Ratc of Inteicft fought. 

CenfcqueDtly, As l : Is t^ 0,05 : : So is i^ i. To 5^ 
the troe Rate of Intereft per Cenu iic^ 

l fhall clofb up this Cafe with an Bxamfk ^finding 
tJie Rateof Intcrcft, that is allow'd to tne Ihirchalcrs 
fi&Aa ^arliamentarf^ Atnuitic» ^ ttA, Relblre it bjr 
l^arithms ©nly* - • • 

Example 5. OfQuartcrly Paymcnts. 

Tbere U 1600 1. paid fer an Annuity tf iooX,pit 
Annum^ to cominue 99 liarsj and to te jmd j^uarter^ 

I 3, - ^i-n 
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^■^^— ^ . , ■ __ - - . . ^ •v 

Vix. 25 1. everf Quarter ofa Tear during tbat Jtme : 
*Tis re^rei to fnd what kate of Interefi per Cent. if 
MBQw*d, the Purcbafer. • 

- In this Queftion there is given Uzs: 25, t s= 99, 
;and F = i^cx) ; To find J^, &^, . 

Firft, I win here fuppofc the Rate of Intereft fought 
ito he^6^fr Cent. ibr the Reafons mentioned in P<g. 49. 

,TheixifH5xi,o($ itsL^ 0^25306 7 ^^i^^^iy- 

Thc ProduA is 2.5052947 *is 
Next, U=z2$ its Log. 1.3979405 ^ ' 

The Sum is thc Log. 3.903234 of 8002,6 call*d^« 

Again, if Xrr 1,06 the i ofitsLog.is 0.006326 
'whoieNiumber is 1^01467 Lcft i, Leaves 0.01467 
the Multiplicator, ' , 

Then ? £=: 1600 its Log. is 3.204120 ^^ 
The Log* of J^ Mukip, with t 2.505294 > Add 
Multipiicator 0.01467 itsLogi 5«l 66430 S 

Their Sum is the Logarith. 3.875844 of ,7513,5 

vdiich being taken from 8002,6 rr i( Leaves 489, i 
which is More than 25 = 17; And thexefbre the Value 
,Qf J^ is taken too Little. 

' And for a SeCQnd Trjal 1 do Aflume J{ 5= 1,064 

Then if J^= 1,064. %^^^^^'^g jMultiply 

The Produa is 2.667258 7 *;ii 
Next Cr = 25 its Log. is 1.3979405 ^^ . 

Tjbe Sum is the Logarith; 4J065 198 of x 1 61 9,8ssf«^ 

Again, the ^ of the; Log. of R is 0.006735 its 
Num.is .1,01563 And 1,0x563 — 1=5:0.01563 th« 
MultipHcator, 

Then 
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Then P=2;i6oo itsLog. 3«204i20^ 
Log. of ix with i, is 2.667258 >Adcl 
JWi«/*i0/rV. 0.01563 itsLog. ^.I93959!S 
Their Sumisthe Logar. 4«o^5337 ^f 11623,5 which 
is More than 1 1 619,8 = :f ; And therefbre thc Value 
of this Jt = 1,064 is fome fmall matter too Big ; 
Confequently K is fome Number between 1,06 and 
^■1,064, and is but a very*little Lefs than ^^064 

Let 1^=1,0638 itsLog. o.b2686o?T.. . . . 

Andt = 99^ ^^^tiply 

Produa 2.659 140 7 . ^^ 
Next Ur:25 its Log. is 1.3979403 

The Sum is the Logar. 4.057080 of 11414,6 rr^. 

Again Ji=:i,o638 the i of its Log. is 0,006715 whofe 

Num.is 1,01558 Lefs i is 0,01558 the MuJtipUcator, 

Then P=i6bo its Log. is 3.2041207 
,Log. of R Multiplied with i 2.659i40^Add 
MnJtipUcat» 0,015^8 itsLog, ^.192567> 

The Sum is the Logarithm 4.055827 of 1137,7 

Then the Num. caird ^, vl^. 1 1414,6 — li 377=3 7>^ 
^vhich is now a fmall matter More than 25 = CJ.. v 

Confcquently JR= 1,063.8 is a v^ery fmkll matter t<io 
^Little,- wbich I judge muft be bctwixt 1,0638 and 
1,0639 ; And accordicgljr I make one other Tiy^il 
with affiiming the Value of JR= IJO63855 and tod 
it pretty near to the Truth. 

Confequently JR — 1=0,063855 the Ratioofthe Ratc. 
Andtbenit willbe As 1 : 0,063855 j: 160 : 6,385^ 
That is^ 6L 7 s. i^ d. will be very near thc true Ratc 
jof Intcrcfti^erCeiit.' Aswas required^ 

AnAfyt A Confirmation of the Truth thereof^ let gj^ 
•take it' fbr granted that X= 1,063855 As abovc ; 
Ahd lct thcrc be givcn the Quarterly Annuity, or 
17=25/. the Timc or t =99 Years; To find' P 
the prefcDt Worth (per Qtfe u) which wc already 

knovr 
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know muft be i,6ocf /. if the VaKie >6f'^ It be ttuly 
ff«nd. ThcDj 

If X = i,o63855 itsl^j^is ^0026882 7 j^„j^.ply 

Their Produa is 2.661318 7^^^ * 
Next 1^—25 its Log. is 1.397940 S 
The Som i* thcLogarithtn .4.0.59258 of 11461^94 

From tbis 11461,94 Subftraa thc.Qcferterly Rcnt 25^ 
thereRcmains 11456,94 the Dividend. 

Again Jeir 1,06385 5 thc Aofits Log.is 0.00672^ 
wljofeNum.is 1,015592 and 1,015592—1=0.01559^: 
thcMultipUcator inftead of 0^063855 s: JR — 1. 

Thc Dividcttd 11436,94 itsLog. i s 4.058312 

Log. q^H Multiplied with t> is ^•^^^Z^^Zj^^^ 
Multiplicator 0,015592- it^. L<^. is ^^1 92902 S 

From theupper Log»Subft«thtsLog. 0.854220 Satir 

Thctc R.cmains.thc Lc^rithm 3,204092 of 

0599j9 = 1*«- 
That is, theprefent Worth thusfbundis 1599/. i8jw. 
which wants but 2 s. of 1600 /. the true prcfept Worth : 
Whence wc may be aflTurcd, that the Value of J^^ and 
.^^^onfc^iiCBtly tlir Rate of IntBteft Hr Ctnt. Ibund as 
above, is yery near the Truth, ^x Qiiartcrlv Fay-. 
mcnts. ^ gut fuppofing thoic ABnuitics werc tb bc paid 
but oncc a Year, then the Ratc of Intcrcft will bc only 
6L 5 X. p€r Cenu or vcry ncar it, as may bc cafflljr 
Tricd, cithftr by finding thc prelent Worth, a§ ift. 
ItxapnpU 1. Fage 74. Or by finding the Afiouity, as 
in SxanTfU i, Tage 'J^y tSt. 

Thus you have a full Solution at Urgc tothsE^^ 
Cafes,^ \thich include all.thc Varicitics that can be Jiro'- 
jpof^d, cither relating to thc Arrear» \ or abcut tfae 
Furchafing of Annuitlcs, and tbe Taking-iof fuch 
Lcafe^ as arc either in preient Podeffion wken the Con« 
tra^ U oudc^ Or ate to be ImaicdtJiitel/ fincered 

UpCKU 
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Upon. Butfbr fuch Queftiom, as rekte to Annuities^ 
and Taking fuch Leafes, CSir; as are in Revedion, they. 
require a further Conlideratknu 

a , 

SeB. 4. To find the Prefent WSXti]tb of 
Similitit0y OT tm^t&y&c. in Reverjion 
^t Cvmpound Interelf» 

I have already touch'd upon tliis Part o^thCWork' 
^^* 47> ^J^^ ^3 it:may be perfcrmed^at SimpJ^ Imereft ; 
But fhal] here handle it tnote fiilly in all its-ufefuh 
Cafes. For altbo' tjiey only depend upon the due Ap- 
plication of tl^ Rules already laid down ; yet it will 
bc cdnvenient to /hew bo\y thofe Rules are to be truly 
Applied, according as the particular Cafes require. 

Cafe j. When the Annuity, or Yearly Rent, with 
the Timc of its Conttnuance in Po/Teflion, ^and the 
'time of theRever/ipn,.i;;vii.>i6e7T;^^ h*s nofto he in 
Pdffejfion) are given*; >To fiftd its Pre(bnf Worth, at 
any aflign*dRateofIrtterft/erC3?«l. . 

Thc §olution of tbis Caft requires Two diftinia 
Operations, which muft bc thus perfbrm'd. 

f Find ibe VaJue er Prejfent Worth of tbe pro- 
Firft yP^J^^ AnHuitjy or Hent for tbe given Time of 
S its Continuaucc^ as if it were immedi^ely to bCi 
CBntered upQH* /l i. 

Find rohat Principal or Skm^ bting forbom at 

\Interefty durihg theTime of tbe Xeverfion^ woiifd' 

Thcn 'CAmount to or Raife the aforefaid VaJuc ; dnd 

ftbat Principal voiU be the Prefent Worth of the 

fpropofed Annuitjfy &c. inKeverfion. 

Exampk in Yearly Rents. 

Tbere f$ the Xeverfion' sf a Le^fe^^ of 175 \. f er Ann.' 
to beXett for EJeveu.TearSy vAicb are mot to^ommeme^ 
until oftertfineTears areexpired : 'Tit refuired tpfind 

the 
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tke Prtfeta Wortb of tbat Leajey aHotvif^ tbe J^ate of 
•SSbf pcr Ccnt. ImereU to tbe furchafer* 

Of thus : 
Tbere it One bas Nine Tears to come in a Leafe of 
17^ 1. per Antium, and be*s defirom to enherge bisl^nm 
Eleven Tears more (vi^* to Enjoy his Lcafe Twenty 
Ycars yet to come ; ) IVbat Sum mufl be give in ready 
Moneyfor tbat runbafey to be aSopf*d tbeXate of 6 pcr 
Ccnt. iScc.? 

In the Et& W6rk of tbis Examplc there is givtn 
l/=bt7«5, f=^ii, and Ji=£rfyo6 To fod P tbt 
Prefcnt Worth, As in Cafe t* ?age 74. 

Thus «= ,,p5 its L^^ «^ ^°25306 J^^yjy 

Thc Produ5fc is 0,278366 7 * 1 1 
Agiin tr=i75 itsLog. is 2.243038? 

Thc Sum Is dic L<)garithnt 2.521404 of 332,203 

Thenirom J3a>^| SabftirJiathcReof 175 aivithere 
Remains 157,203 its LG§»iB 2*196459 

Tbfl iftLog»x witifa t^% 1 '{% q;478366 ? * j> 
And X — 1=0,06 its Log. is 8.778151 5. ^ 

From up. Log. SublL this Log. ^^5^517 • . 
There Ren^ij)5 the Logarithr^.! 39942 of 1380,2=? 
tfee •Pref^t Worth, fuf>pof?ng thd Rent were. to t^ 
immediately Entcred upon ; but becaivfe it is W fo, 
«lerfifer^ for thc,Sec<n}dPartofthe'Work there i^ 
gxvcn .4— 1380,2, >=9, and J^=i,o5 To find P 
tj^ Principal, As in Ct^e 2- Page 54. 

Thusu4=i38o,2 itsLog.is 3.139943 7 c 1./1 n. 
Jl=i ,06 its Log. X 9- 1, is 0.227754 l S«^*'^^ -, 

And thereRemainstheLog. 2,912189 of 816,937=? 
yi^r%y&l t8r. 9^ wifl be.the tnte f^refcnt Wbrth 
^ thacLeafeitt Rsvcrfon, as wa» required, vm fbr^ 
, Yearljr Retnt». , : . ^ 

But 



and anmrfttejQi, &c. 9f 

But if the Rents are to be paid, cither Haif-y^arlj^ 
or 'Swinerljfy OV. Then the iiril Part of the Work 
mufl be fbuhd zs in tbeir reipe^^ve Ezamplesy vi^ 
For Half-yearly Payments it muft be fbund as in thc 
Example, ^<^e 7^. And for Quarterly Payments as 
in the Ezample, P^e 76. And thpn proceed on as 
above. 

Caf€ 2» To find what Annuity, or Yeatly Rent in 
Rcverfion^ may be purchafed for any propofed Sum^ 
at any a(figo'd Rate of Intereft fer Cent. When the ' 
Time thc Aanuity is Hot to be Enter*d upon 5 And the 
Time of its Continuance are Both given. . 

The Solution of this Cafe is but the Reveri^ of the 
ha&y axtd doth ahb require Two diilin^ Operations. 

Flnd vfbat ihe Sum prcpofed to be laid eta 

in the Reverfiony would AmQunt ^, f^ifpofi^ 

Firft ^ it nere forborn at the ihen Rate of Interefiy 

durin^ tbe Tzme tbat tbe J^multjf is not to be 

in PoOeirton» 



C Find wbat Annuitf y or Tearly ^e^ tbat 
Thsn^ ji)ftount mS Purcbafey and tbat roiB be tbe 
^ Anfwer re^uir*d. 

Example in Ycarly Rents. 
What Anmutyy or Tearly Rent, to ccmmence Nine 
Tiars bencey and then to continue Eleven Teari after, 
may be Purctafedfor 816 L 18 s. 9 d. ready M^ney ; at 
the Xate (f 6 fcr CenU &.Cm 

In the firft Work of this Queftion there is given, 
P =r 816,937 Jt z: 1,06 and t r= 9 (the THme tbat 
tbeAnnuity tt not to be Enter^d upon \ ) To iind A j 
As in Cafe i. Pa^e «53. 
Thus Xt^ i,o6ltsLog» oj)253o6?^^j^. . 

TheProduA is 0.227754? Aja 
Next P=:8 1 6,93 7 itsLog. 2. 912189 J ' 

The Sufii is tfae Logai!*. 3 »139943 of S3$b,2c:7>!f the 
•. - Aitoount 
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Amountof 8i6/, iSj. 9>i. which we muft now call P 
for the fecond Part of the Work ; wherein tbere i^ 
given P= 1380,2 Ri=z'iy06 and t =: 11 (the 
Time ihat tbe jifmuity $$ to be B^ofd) To find Uy 
As in Cafe 2. Tage TJ. 

Thus lt=i,o6 its Log^h 0^25306 ^ ^j^.p^^ 

TheProduft is the Log. 0.278366 of 1,8983 
And i>8983 — i =0,8983 is the Divifor. 

Again Ji=i,o5.its Log.is o-02«o6 7^yj^. , 

And ^4- I = 12 S 

TheirProdua is the Logar, 0.303672 of 2>oi22 

And 2,0122 — 1,8983 = o.i 139 thc Multiplicator. 

Then P= 1380,2 itsLog.is 3^^39943^ AJd 
MultipHcator o, n 3 9 its Log. 9.056524. 5'^° 

Sum 2.196467 ?CubAj.aA 
The Divifdr 0,8983 its^Log. 9-953421 S 

There Remains the Logar. 2.243046 of 175 =tt 

That isy iT^L per Annum is the Retit, or Ajmuity 
required hy the Queftion. 

But if the Rents are to be paid every ffaif-Tiar, 
or every ^uart$ry &c. Then thc ftcond Part of the 
Work muft be perform'd as in their rcfpeftivc Exam- 
ples; F/if. For Half-yearly Payments, U muft bc 
ibund, as in the Example, Page 80. And for Quar- 
terly Payments as in theEacample, Page 81, £5*r. 

Cafe 3« Any Annuity, or Yearly Rent, and the 
Sum that'8 propofed to be paid for a Lcafe of it, to 
commence after a certain Term or Niimber of Years 
are paft, being givcn ; Thence to find how Long 
that Leafc ought to continue in thc Poffcffion of 
the Purchaier, albwing him any aflign'd Ratc of 
Intereft per Cent. 

•Tbis Cafc does alfo require Two ftparat^ Ope* 
ration$. . F/^. 
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Firfiy Tofindwhat Sum the^propofei Money to 
Y^K* '^M lai^fiutm the Reverfiony muU Amountto'^ 
C &c. Jls in thefirfipart ofthe LaQ Cafe. 

C Having the Annuitjfy roitb itSi prefent Worth or 
ThenV Wi^, ani tbe J^te of Interefl given\ Tofini 
C fhe Time, &c, As in Cafe 3. Pagc 82, 

Example in Yearl/ Rents» 

Suppofe a Debt 0/ 8 1 6 1. 'i S 3. 9 d.. wetie propofed to he 
^aid offy bj making over a Leafe of ij^l, per Annum 
in Reverfiony that if not to be Bnte/d upon^ fythe Credi^ 
tOTy until Nine Tears are pafl ; Tbe ^flion ify How 
many Tears tbe Creditor mwf Enjoy ibat Leafe, to bauc 
hU Debt Ckarei\ mi to, beaJJorved tbe Itate of6 per 
Cent, per Annum, 

■■•'..■ 

For the firft Wdrli; in this Queftion there is gtven 
P = 816^5)37 J^z:: 1,06 aiid t — 9 (the Time beforc^ 
ibe LeaTe is to commencep ) To ' find J, which will 
he found = 1380,2 as in the firft Part of the Laft 
Cafe j which we muft hcre alfo call P, for the Second 
Part of the Work. 

Then there will be given new ^2=1380,2 .^==17$ 
and R =1 1,06 : To find the ^ = to the Time which 
thc Leafe is to be Enjo/d ;, As in Example i. Tag, 82. 

Thus P =z 1380,2 its Log. is . 3*^3P9427 a j j 
\ — i == 0,06 its Log. is 877^1515 

The.Sum.isthe Logarithm 1.918093 of 82,812 
Next C/s= 175 its Log. is 2*243038 7 c„T.iu n. 

175-82,812=92,188 itsLog , 1.964674 r "^^'^ 

Rz=iiy06 its Log.is 0.025306 ) 0.278364 C II = f. 
F/^. II Years will be the Time required by the 
Quefiion ; Suppofing the Rents to be paid but once a 
Year. : 

fiut if thc Rents are to be paid every Half-Year, 
Then t, the Timc the Leafe. is to be Enjoy'd, may 

K bc 
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be found «5 in Exaf9fle Poffe 8a. And if Quarterly, 
then as in ExampJe P^^ «4. QIV. 

Now ^tbefe Xhree Cafes incTude all the ufual (snA 
ufefiilj Qucftions that relate to Purchafing Anftpities, 
or Takin^ of Leaies in Reverfon ; And altho* Fve 
made choice of Aewins how to Refblve each of them 
hy Two f^oarate »nd difiinft Operations, Cbeing, asl 
prefutne, tne caficft W«y to bc ucderftood ) yet they 
miy bc Rciblved at one, by a due Rcdudion of the 
jblltiwing JEquatk». For 

»/.#f4%*» r * = thc T^me thc LeMe^tSc. is to be Enioy'd t 
*^"^8Jfeaierawerfits«mrjfo»i Then 

« 

And ftom hcncc the Valuc of Jt. vi^. the Rate of 
Intereft may alib be (bnnd \ which 1 take to be a Work 
»ore 6f Curiofity, thin of any great U{t : For the 
Rate of Int^r^ft is always fbp^M to be kt)o^, it 
being one of the main or chief Confidcrations in all 
Bargains about Taking, 6r Lecthig df Leafes, \Sc^ 
And thercfore the finding of Ji in the Cafc of Rever- 
Aios, r or tndccd in t?he Two 4«h 'Cafc^ of thcTwo 
iaft Seftion^ is r.afther^r H !PfOof 6^ the Work^ aud 
to Compleat the Rounds, tlitfh for aiH^ thii^ 'clfe, 
Howcvcr, ifany oncwifl fout of his Curiofity J give 
himfelfthcTrouble of doingit, hc ftiay procecdby 
fuch Approxiniation as in thc afbrefaid ^edions^ hav- 
ing a auc rcgard tothc differcflt Valoes of l, aiid 71 
But for Brerity ikke I AaQ oniit ;sivkig £xftB{p1es 
chereol. 
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C H A P. V. 

and how to EJHmaU the (liaittS of 
mmitit&, and JUafi^Sl fbr Uves, fSc 

ALL Free-boJd or J(e<f/ EfiateSy are {uppofed to be 
Purchaied Cor Bought^ to contiaue ftar Ever ; 
Frif. witisout the Con(ideration of any^ limited Time : 
Therefere the Bufinefs of Computtng the tnie Y^iHie 
er Wortb of fuch.JEfta(:es {agcording to Arty i^grounded 
upon a Rank, orjSerics, of Geometrical Proportionals, 
eontinuAlIy Decrea&ig ad Jfifnitum 'y ( Ai maf befeen 
in the aforefaidTotim^Mtuhematkiatt^Guide^ Pag. Vj6^) 

Se^. I. of TuTcbafwg; irtee-lioU! ^ffateju 

I AaU here make afe of th^ iame Letters to denote 
the feveral Parts of the QueAion, as in tfae lafi Ckap« 
ter, fare only tbat t tfae Titnr to Uniit tke Number 
of Paymtnt», vi not eoncera^d, 

z=: Tbe propofed Rent of an Efiaie, 

The' Purcbafey or JVortb of tbat Efiatei ' 
The Amotmt of i /• at anv Rate ofMterefim 

-Then it wm be PJl— P = ir. 
This.Bquationadmits ofThrec dilTerent Cafes. 

Cafe X. The Annual- Ront of any Free-hold Eftate 
being known \ To find what it's Wortli i% Ready 
Money, aUowing the Furchaier any aiCgn^d Rate of 
Intereft per Cenu 

f Vivide tbc propofed Rent bf tbe Ratio of tbe 
-, . j liven Itate mt Intereft ( vry. by Jt — \ ) and 
'^^^\ ibeggofient wiajhewwboi tbe Efiata U Wortb 

\ ai dmiau cfln^erefi^ 




1 6o Of Turchafini Eeal ggff steg^ 

Example i. 

Suppof^ a fret-boU Eflate o/ 250!, Tcarlyfienf, roere 
io be Sold ; WTjat u it Wbrtby allowing the huyer the Raie 
of 6 per Cent. Compound Interefifor hit Money f 

Here is given Uzz 250, l^rr 1,06 To find P, 
Thus 15 — I r= o,c60 250,00 ( 4166,6667 = P. 

Thatis, 4166/. 13;. 4i. is the Prcfent Worth of 
thatEilate; which is 16 Years and 8 Months Valuc, 
fuppoiiQg:! he Rents to he paid but once a Year. 

. Tjhe fame may be fbund by LogaritbmSy 

Tlius K:;= 250 itsLog, 2.397940? c„bn^.A 
' And X— i==o,o6 itsLog 5^7781515^^""" 

Thcre Remains the Log. 3,61 9789 , of 4166,66 = ?• 
T/>. 4166/. 13 j. 4</. C?c. Asabove. 

Note, Here it isfuppofed that tbe Vurchafer it to Enter 
immediately into Pdjfeffioh of-tbe Efiate : But ifit be 

- an Eftkte in Reverfion^ tbat isy not to be Entered upon . 
untii i^erjome Tbrm ofTears are pa& 'y Tbenyoumt^l 
Compute its prefent Wortby «r in Cafe i . Pag. 93. 
Andfo on in tbe foUowing CafeSy comparedwitb tbeir 
refpeUive Cafes in Seft 4. of tbe Lafi Chapter. 

If the Kents are tobe paid either Half-yearly, or 
Quarterly, as moft generafly they are; 

Jnftead ofDividing tbepropofed J(ent hy JR -7*- r, 
(ks abovey you muB^ake fucb a part of tbe Lqg, 
The ^ ^f ^ ^*^ Amount of* i 1. as tbe Ttmesof Fay- 
^ ^ ment requires ; and tbe Number anfroering to 
tbatparty being made Lefs by r, muH be made 
tbe Vivifor injiead (/ JR '— j. 

Example in Half-yearly Rents. 

Suppofe tbe aforefaid 250 1. per Anmim wffjg^ to be 

paid by Half-jearlyKentS' (^/>. 125 /. cvery H«-Year> 

^ ' Wbat 
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jfT&tft muU tbat Efiate be iben Worib^ at tbefime Kate 
eflfrtereft, m; 6 p«r Ceiit. &c, ? 

In tWs Examrfr therc i$ givci^ Ifcr i25 aad fcs r,otf 

Xo find P. Thi», 

Firft Jteip6 the |.of its.LGg.is 0.012^55 whofe 
Numberis i,029$63 and 1,029563 — i rrjcPbOa^S 65 
fer the New Divifor inftead of Jt — i. - 
Then C/b:i25 itsLog.is 2.096910 le^t^^ 
Divifor 0,029563 its Lc^. ^47074» 5 
There Remains the Logar. j.626162 of 4^28,26= P* 

So that 4228 /. 5 ^. is herc thc prcfent Worth or 
Value of the fame Eftate, which is 61/* ii ^ 4'* 
Morc thah its Worth &t Yearly Rcnts. 

Examplc 3. For Q^nerly Rents» 

Zet h be refuirei t$jini Vfbat ihe fame ^ate (vi^ 
2$oL ferAnnum) U JVerib, vfben tbe Jtenis are $^bc 
paii (iuarierlj ( v/>. 62 Ir 10 x. erery Quarter of a 
Year) at 6 per Cent. JmtereS, &c* Atbefore* 

Here is givcn £/sr 62;$ lt= 1,06 T« find A 

Tbus, t(tzip6 the ^ of its Log. is 0,006326 whofe 
Nuniis 1,014674 and 1,014674 — 1=10,014674 th«^ 
Di vifor inftead of iR — i. 

Divif. 0,014674 its Log. f . 166548 5 ^"^^^^^ 

Therc Remains the Log^ 3.629332 of 4259,24 =? 

F?^. 42591. 4#i 9lrf. is now theValiie, or prefent 
Worth ofthe famcEftatc ; which i$ fomething above 
17 Vcars Value. 

Now from hence (t plainly appears, that, although 
there is no (iieh thing as a limitied Time confidered in 
thc Ptirchafing of Free-hold Eftates ; yet therc is^ and 
ougbt tobe, a dueRefpcA had to theTimes of their^ 
Rents being paid ; fbr according to tha^ thcir Values 
are Morc, or Lcfs Worth* 

K 3 Cafc 
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Cafe 2* When atiy Syin of Monex is.propofed to be 
laid out in a Free-hoJd Eftate ; To find what Annual 
Rent that Sum will Purchafc, at any given Rate of 
Intcreft per Cenu ^c* 

.f 'MuUlflj the propofei Sum to hlaid ouitn tbe^ 
n { J^fl^i'^^ ^i}^ ^ — i^ \iz, mtb the-Ratio of 
Kuie. ^ ^i^ giyen Riite of IntereJ} per Cent. and tbe 

'C'^r$(lk0 wiifhero tbe^TeoHy Rent re^uired. 

Exaraple in Yearly Rents. 

Suppofei 3560 1. werfi- propofed to be laid put in the 
Turcbafe.ofa Free-bold sjtate \ What j^nnual Jtentwould 
ifBuyy allbrving tbe Purcbafer but fbi^r per Cent. per 
Annum Interefi. ' * ^ 

In thi» Exampte tliere is giveri ^3=3 ^60 Rzz^iiyO^ 

■;\ • : '\ To fo)d U the Yearly RenjU 
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Produft^is 142^4 != 142 /. % srj=LU the Yearly Rent 

Or the fame may be fbund by Logarithms. 

.^T-hus P=;3^6o its Log. is 3-55i4$o7 .^4 
R^i =;'0504 its Lbg. is ^ «.60206 ^ , 

The Sum is thc Logarith. 2 *i 5 3 5 10 . of 1 42,4 = U 

Vi^. 142/. 8x. will be the Rent required, if it be 
laidbut-once aY^ar ; which is juft :J5 Years Value. 
But if the Rent muft be paid Half-yearLy>, or Quar- 
.tcrly, C?r.-. . 

Inficad of Muhip\ying the S^tm ptopofed ta ^e 
Laii out in the Parchafiy tvith R — i (as above) 
\you tnti^ take fuch a part ef the Log. of R 
Then ^vi^* of the Araount oj:^ i l } of the TJmes ff 
jPayment require^ and tbe Numher anfwering to 
that part being mais lefs by i , muQ bc tbe 

'Muliiplicaicr injiead (/ jR — i. 

Take 
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andMt\XO)Atk^ Tor Liw/^ &o. ioj 



Taketbe^ farrijp Exampje in HaIf-yearly.B^e£ts^r - 

Thatis, Letthcre^begir^\P:is:3566 a»d i ^ 1^04 
To find *(/ the Half-yearly P.ent. 

Firft Jir=i,q4 thp 1 of itsLog.is 0.008516 whofe 
Number Is 1,0198, Lefs i^ is 0.0198 the Multiplica.t. 

Theri 3<;5o x o^oi^Srr^o^^SS' wV^q/. 9^. >9V-<»t7 
the Half-yearly Rent. 

Or, haring' foixrfSi thc Kew Multlplicator, 'as above } 
;Then'T ~ ^^isb^ts Lo^.is i.5'5 1450 T . , , ' " .. . 
' Multiplicat. h,6 1 98 itsLo^. ^29^66^$ 
"The Sum is the LQgaritb. 1.8x^8^15 ,of .70,4&8=:C^; 

F/:f. 70/. 9^. 9(Lj.isthe Half-yearly Rent, As before. 
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Exatt»le, 3,. JPCHr Quarterilj^^cWitSr .. 

Su^ofe ihe fay^jS^tfi. ^ip5al. pee^ prapofelL im-^e 
,Zaii QutJfk i^'furc^afe'si<ii^e€,*hcl(L^]E,^ii^l^^ 
tiere rea^uhei. to flnd r^Bat $^rtQrlj ii^i^ni^itjmuU^B^^ 
at tbe Rate of Four per Cent. 6;c. . * '/ ' * 

Here is alfo given P 1= 3 5,60 i arii /^5=: 1^4 ,To fiadi U 

:. -:• - :r.f\%.%^^?^y..!^«---Tbys, ... 
•'Firft3Sc=r^4 the/oA of itsXJog. i» 0*00425^ whofe 
. Numh©- k'X,GQ9^.<^ aljd;i,feo986 -^ ln::o,oo9J86 tbe 
jNeMiJ.MultipJLfifttc». '. ? ':'jr\ •...: . 1;:...^ .•: i / '/ 

•-Thfen 356aX6^60^8'6 ^\^s '^^^^i-i^/t.j^./i-ij. i=:Cr' 
the Rent-to be p.rJd e\reVy Quarter ; which is Lefs than 
-'the'^'-of the A-nfiualR^nf .by' lox. /?frQuarter. ■ 
•i • \Viience^ it pPdihly afpSars,- that the Lefs tbe f ntei*- 
-'vrt» of^^fte^^ifties-^^arej fetvvixt fHe.^Payments of the 
Rcnts, the More valuable the Purchale- is ; tf 'iP:?!?^ 
versa^',., . . .> _ . ^. 

1 . ..;uU *J. i . \ \\^ (,. vv .j ..^. ' .;-..> 

Ca/e . g.,,. The A-nnlial Rent pf asy. Free-hold Eftate, 

andth*e SLim that is paidlbrit, being known j Tofind 

• what: Rate of Intefeil: perCent. is al^^Ovv^a tythe 

'. rurchafer.. . > - . .. ^J. .. .- . . .^ 

: ^ Rule 



I04 OfPtinba/pfigldJtA^SfMZfis 

C Divide tbf jiMnual l^efit bf the Sum tbat is paid 
K\Ac,<fihr tbePurcbafey and tbe^oiknt mBJhewtbc 
{Math ^ftbe Rate rf htt^U per Cenu 

Example. 

Supfofe a Free-boU Eflate of 2<oL per Annum, Cbff 
di66 1. 13 s. 4 d. ^lFbat Itate oj IntereS per Cent. if 
oB^d tbe Purcbafer ? 

TntHi$ Exampl&therelsg^ven CThria^o Pz=4i 66,667 
To find X, qr rathar Jl — i, the Ratio of the R.ate* 

TBiis 4166,667 ) z$o>boo (0,065=* — I. Then it will 
bc As t : Is to 0,06 : : So is 100 : To 6, thc Ratr 
cf fntereft per Cent. As was rcqairM. 

Or hy Zogaritbfpts 'fThxs, 

Firft Cr=2$b itsEog- is ^•?9794oTcuT,a-aA 
And P«:4B66i6^ JfeLog. 3^197^^! ^"-^ 

TbeDifttcnceistheL(«. 5.7781 ^r of o/)6=Jt — i 
Or to^the laft Log.Add ta ag 000000 of loo» 

The Sum will be the Log. 0.77815 lof 6 the Rate of 
Iiitereft fer Cent. Ki betore. 

Thus ht concemlng fuch Qoeftionr that are about 
JmerefL Amuties^ .or Le^^es, ^c. aB ate Hmited by 
My affigQ'd Tiffic, and, Real Eftaces diat are Pur- 
chafed to Contlnue fbr Ever $ And 'tiaonly fuch that 
caa he Computed by any Cerodn Rulcs : Howcver, it 
xoAy not (l prefume^ be unacccptable to the Readerif I 
proceed a littk further, and infcrt a brief Account of 
iiich Helps to Efiimatc the Values of Anmiides, or 
Leafcs fbr Lives^ as are propofcd by Two vry Ingr* 

mou» Peribns. 

- ■» 

SeBio» 2. How to E^imau the Valt$e of 

The Way gencrally ulcd in Buying of Annuities, or 
Lctting of Lcafcs fbr Livcs, is only by an ixnaginary 

Yaluatio!^ 
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Valuation, groundeduponCuftom, and not upon any 

"Gonfideration that is had to the Age of the Perfbns 

whofe hWes atc td be inferted in the Leafe, (^c, Tis 

true indced, that there cari b^ no certain Rules" pre{crib'a 

•fbr their true Valuation, becaufe the Lives of all Man- 

•kind are uncertain ; and *^ti« poffible, and daily feen^ 

that a Young Man may Dfe ! before onc of a greater 

Age : But yet there is a greater Probability of a 

Young Man*s Living longer than an Old one ; And 

.not only fo, but there*s a Proportional Likelihood of 

the Lcngth of Mens Lives, according^totheirdifferent 

Degrees of AgC ; The which being duly confidered, 

muft necds be fbund of good Oie in Eftimating the 

'Valucs of AmiuitieS' or Leafes fbr Livcs, much-bcttcr 

than by a roccr Gudfingonly, as ufual : And that iuch 

a Proportional Likclihood is wortb thc Confidcration, 

- will appear froih what fblbws. 

1. Sir WiUiam Pefty,~in a Diicourfe of his, made 

•befbre th« RoyalSocicty (^iwuo 1674.) concerning the 

Ufe of l^upliCSitt i^?OpO?tiOll, doth amongft other 

things, appiy it to the Life «f Man, and its Dura- 

tion, Thus, 

It is fbund by EYperience (fditb be ) that thcre are 

'morePcrlbns Living of betwcen 16 and 26 Yearsold, 

than of an V other Age or Dccad of Ycars in thc whok 

Life of Man (whiih David and E^eriefuefay t»be be- 

tween 70 and 80 Tears) Thc R.ca{ons whercof are not 

•abftrufe; vi^* becaufe^ thofe of 16 have paiTed the 

Danger ofT^e^i, Convulfions^ WorPfSy Rickets^Meai^les, 

*and Smalh-Pox fbr the moft part : And thatthofe of 26 

arc fcarcc' come- to the Gouty Stw, Vropfie^ Palfiesy 

ZetbargieSyJfoplexieSySLni other Infirmities of Old Agc. 

Now 'Whether thcfe be fuiificicnt Reafons, is not the 

»prelent Enquiry;; but taking the- afbfemention'd Af- 

' fertions to be true, I fay, that thc Roots of evcry Num- 

• ber of,Men's Ages.;uncler 'i6(iivhof& ioot u 4) com- 

:• pared.withthe ftid Numbier 4, floth /h»ew the Propoi:- 

.tioo of the Likelihood ofjilidi Mcn^s reaching' to 70 

,fo**8o) YettnofAge; ii.> a -. .*> , 

-; '. As 
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As fbr £zample ; 'Tis Fourtimes mprelikely, that 
ooe of \6 Years old fl)ould live to 7O3 than a new- 
born Babe. Hlis Three times more Ukely» that One of 
9 Years old ihould attain the (aid Age of 70, thas 
the faid Infaot. Moreover, 'ti^ Twice as likely» that 
One of 16 fliould reach tHat Age, as that One of 4 
Years old ihould do it ; and One Third more likely^ 
than for One of 9« 

On the other Hand, 'Tis Five to Four, that Oae 
ef 2\ Years old will Die befbre One of 16 ; and Sue 
to Fivc, that One of 36 will Diehefbre One of a$ |. 
and Thrce to Two, tha^ the fame Perfon of 36 
ftall Die befere him of 16 ; And fo fprtvard, according 
to the Roots of any other Year of the declining Age^ 
4ompared with a Number between 4. afid 5 (yi-LmWitb 
4,$g; which is the Eloot of 21» the mofi hooeful Year 
for Longxvity, as the Mean between 16 and %6 ; aod 
i» the Year ot Ferfe^^ian» according to th^ Sence of Our 
Zaw^ andthe Age iqr whofe Liie a JLesft is mofl: va« 
luable» 

' To prove all wfakh^ I can produce tbe Accom|^ of 
everyMan, Woman, and Child within a ccrtainPa- 
rifl) of 990 Soals; AII vAkh partkukr Ag^s being 
Added together, aad theSum Divided by ^e whofe 
Kumber of Souk^ made the ^uetkmt between i^ 
and 16 ; which^ I call tbe Age oi that Pariih, or Nu- 
merous Mex of Longaevity there. 

Thus you have a Learned Gent]emtn's Opiniott coft* 
cernin^the Likelihood oFthe LengthofMen*s Lives^ 
according to the Rules ofDufHeatt Srop9rtim % which 
wasa veryingenioosThoughtofHis: Butl mtift beg 
Pardon, thatlcannot agree withHimi>n thatPaxt of 
ity which aflerts» That 21 Years is tbe Age fbr whofe 
Life a Leaie is the moft vahiaUe : For althqugh 'tis 
tnie^ thatacGording to <xa Law, a Man is faid to be 
then at his Ferfe^ or FaU Age^ a» to the Enjoymeot 
of an Efiate, or Managing his A&ir$ wuthout a 
Guardian» iSc. Yet I /hould xatfaer adhete to the Ck4e 
of His Dilcourf^, wfaerein.He fiiys^ TbitHe S$itiA^ 

that 
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thac if tfae Sum of all the AmsoF tbe g ^o Souls (U a 
certam Farifi) hcing Diyided. by thcir Numbers, made 
the Quotieiit between 15 and x6« Whence I take 16 
to be the Age, for vf hoie Life a Leafe is the molk ira- 
kiable ; Acd upon that Suppofition I have Calculated 
the fbllowingTable, according to the afbrefaid Rul» 
of£>uplka$e Profortim. 



jigei Tear^sPurcbi 



1 
6 

II 
16 
21 



2,50 

9,00 
7.85 



4ses 



Tear^sPurct. 



26 

41 

46 



7520 
6,46 
6^00 
5,62^ 

i2iL 




Tear^sPurchi 



5>o4 

4,60 

4)43 
4,?7 



This Table flicws, by Infpc^ftion, the Valoe of e^erjr 
Pive Years of any iinele Liffc, from the Birth to 71 
Yeari old, Supponng tnat any Annuity, orLcalc, ^e. 
is really Worth Nine Year*s Purchafe fbr One Lifc ; 
tvhich is according to the Rate that the Annuities iet- 
tled by a late A£t of ParKament fbr Lives, wctt valued 
atj and firom thence die reft aie computed» 

^s fbr Inftancc 5 An Annuity, or Leafe 6f 100 /• 
fer^tnn. h by thisTable Worth 900 1.' f vi^. ^ X loo) 
fortheLafe ofOne iftiat is about 16 Yearsbld; ana 
^tis Worth but 600/. ftr the 1-ife of One that js 36 
Yeai^ old, and but 250 /. fbr the Life of a ChiH «df a 
Year old : Ani fb on fbr any other propofed Annuky, 
orLeafe, and Age of dte Pcrftm fer whofe Ofe it is 
tobe Purchaifed : Whith is fb eafieto appifehend, *hat 
I need fay no moreof hs Ufds,' butiproceed to^he riejct 

'2. The Ingenious ajtad Great 'Mathematician, Mr. £i- 
fntmd Halkyy idviHan Proftjfir of<Je9metrj in the Cfci- 
veVfity ^fOxfordy hath (in the Pbflofifbical T^anfdOrions^ 
t^umb.>ig6.) given usft moft fecellent Mjf^ to Efti- 
tnatte the toegrees ofjthe AkftaUn of Mankihd, -uvhich 
beifedaced iivith a^iieat deal of Art and Mbour, ti-oip 

curious 
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turious Tables oFthc Birtk'3md Funerais that wcre in 
BreflaiOy the CapitalCity dF thc Province ofSilefia ia 
Germanjy fbr Five Ycars fuccefliively, vi^» from tho 
1687, to 1691 inclufive, drawn up Monthly by one 
JDoSkorNeroman ofthatCity, and communicated tothe 
Itoyal Society here ; from whencc Mr. Halley hath form'd 
the foUowing 'Trti/tf ; which is,- without doubt, vcry 
carefiilly and exaftly done, and does give a more per- 
ie5i Account ofthe State and Condition of Mankind in 
refpeft of their Chances of Mortdlity at all AgeSy and 
confequently how to Eftimate the Values oi^ Annuitie^, 
or Zeafes for Lives, better than by any other Method 
cver propoled before it. Thc Table does (hew the Num" 
ber of Perfons that were Living in their refpe6bive 
^^ej Carrf «/ annexed thereto, asfolbws. 



^^c 


Perfons 


\Age Phfons 


l^' 


Perfonf 


u/^r Perfmt 




Curr, 
I 


tivi^g. 


Curr Livit^, 


Curr. 


Livin^, 


Curr, tiyitfg» 




ICXXD 


22 1 5^<^ 


43 


417 


64. 


202 


" 


2 


855 


23 


579 


44 


407 


65 


192 




3 


.798 


24 


573 


45 


397 


66 


182. 




4 


760 


25 


5<57 


46 1 387 1 


67 


172 




5 


732 


26 


560 


^l 


377 


68 


162 




6 


710 


27 


553 


48 


367 


69 


152 




7 


6p2 


28 


546 


.49 


357 


70 


142 




S 


680, 


• 29 


539 


• 50 


346 


71 


.131 




9 


670 


30 


53» 


51 


335 


72 


120 




10 


661 


31 


5?3 


52 


3^4 


73., 


109 


. 


II 


653 


32 


515 


53 


313 


74 




12 


646 


33 


507 


54 


302 


75 


88 


1 


13 


640 


34 


499 


55 


292 


76 


78 


t 


H 


634 


35 


490. 


56 


282 


77 


68 




16 


628 

622 


36 
37 


481 
472 


,'?- 


>272 
.262 


78 
Z5> 


58 
49 


1 


«7 


(16 


38 


463 


59 


252 


^ 


41., 


1 

J 


18 


610 


39 


454 


60 


242 


^ 


34 


i 


19 


604 


40 


445 


61 


232 


^- 


28 


9 


20 


598 


4^ 


436 


62, 


222 


^3 


23 


■ 


21 


•^9^ 


42 


427 


63 1 212 1 


84 20 J 


! 
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TMs Ti^f may bc Applied ta very m^ny ' Ufes, bat 
I /hftU only infert what may {JifEce for the prefent Pur- 
pofe. 

1. The F\rft CJfe is to ftcw the DifTering Degreei 
ofMbrtaJityy or rather VitaHty ih all ^^ef ; For if the 
Number of Pcrlbirt of any Age Remaintng after One 
Year, he ptvided by the Difference betwectt that a«4 
the Namber of the J(ge propofed, it fhews the Odds that 
thcre is, that a Pcrfbn of that Age dbes ixQt Die i» 
OfieYear. 

As fbr Inftance, a Pcrfbnof 2$ Ktfrx of j^e has thi? 
the Wif of 560 to 7 fvp{. 80 to i) that he dpes hot 
J>ie in a Year : Becaufe that of 567 Pcrfons Living 
of 2< Yearsof Agc, thcre doi>/f no morethan 7' ii 
a Yftr, Leaving <6o of 26 YearsOld : Or, 

2. Ifit be required to find thc Odds^ that any Pcr- 
fbn does not Die bcfore hc attidn to any propoftd 
Age. Then, 

Takc the Kumber of thc Rcmaining Pcrfbns of th< 
Age propofed, andi>mVeitby thc D/jffrcwff bctwecn 
it and tnc Niwfber of thofe of the Jge of thc Party 
propofcd; and that ihcws the Odds tnerc is betwccii 
the Chances of thc Parties Living, or Dying. 

As fbr Inftances ; What is tht Odds that a Man of 40 
may Livc 7 Years ? Take the Number of Pcrfons of 
47 Years, which in thc Tableis ^jj^ SLXiiSuhJiraB it 
ftom the Number of Pcrfbns of 40 Years, whicb is 44$ 
and the Digerence is 68, Wif. 445 — ^. 377 = 68 which 
fhews thatthe Perlbns Dying ip the 7 Years are 68, 
and that'tis 377 to 68, or <f to i, thatajMan of 
40 diQes Live 7 Years : Ana the like fbr any other 
Numbcr of Ycass. • - 

9. And if it be required to find a^t what Number of 
Years, it is an even Lay that a Perfon of any propofed 
v^e ihall i?/e, thisTablc readily performs it: For ii 
tbe Number of Perfbns Ziving of thc Age propofed be 
hal v'd, it will be fbund by the Table at what Year the 
faid Number is Rediic'd to Half ,by Mortality ; and that 
h tbc Agc^ t» which it^s an even Wager, that a Per- 

L ' ^ fox^ 
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£>n of tbe jfge propofed fkall arrive co beibre he 
X)ic. 

Asfor Inftance, aPerfonoF 30 Yearsof^^ is pro» 
poGid \ tbe Nmtber of that Age is 591, the H^lfof it 
is 26<) ; which ^Ti/iw^r I.find to be bedveen ^7 and 
iy% Years: So that a Man of 90 may reafonaUy ez« 
ijgt€t to Live between 27 and 28 Year^ 

4. By what has been faidj the J?rke of li^urance 
upon lives ougbt .to be R^g^lated^ andthe Vtffsrewe 
is difcovered betwcen tbe Price of Infuring tbc Ufe 
^f a Manof 20 and One of 50 Ycars OIL 

For Ezample; It being 100 to i, that a Man of 
fto Dies. not in a Ycar^ and biit 38 to i, for a Man 
ef Y> Years of Age. 

5, Andupon th^k Preportions depend the Valmniou 
oTAnnutties for Ll¥Cs ; Eor it's plain, that the Pur- 
^baier xmght tb pay only for fuch a Part of the jAn- 
nuityy as he hath Chances that he is Liying ; and 
tbis ought to be Coniputed Yearly, and the Sam of 
M fliofe Yearly VaJites being Added together, will be 
che Valide of the Annuity for the Life of the Perfon 
propofed. Now the prcfcnt Valne of Monev payable 
after any T^m o£ Ycars, may . be ^afily tomputed 
hy Cafe 2. Page 54» at any giycn Raxe of inteceft. 

^ As the Number bf^Terfons living ^iertbat 
Tetm ofTears; to th^ Numher Dead \ So are tbe 
Odds that any 6ne ferfon is AVi^^ or Dead, 

And by cgftfefuencey As the Sum of botb^ or 
ibeNumber of Perjons livit^ of tbe Aj^e fr^ 

Ipropofed ', ^rbiheNumber 'kematning afterfo maf^ 
Th rt J '^^^^^ (botHl^einggiv^rfby ths Table) xi Sof€ 
* 1 tbe prefent VaJueoftheTearlfSumpayabJe after 
ihe Termproppjii t 'TO the Sum rohich ought to, 
be paid for 'ihe Chan^e the Perfon has to Enjoy 
fueh an Annuity fo many Tears. And thit 
being repeated for eviry Tear ef tke Perf(m*s 
Lifcy ihe SumofaUihe prefent Values 6f ihofe 
/ jMmes ij theirue Vaiue ^fthe Annuiiy, 

.... -Now 






and attttttfti^ for Lives, &C. 
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.Now becaufe the Work of thele Proportioils, ii 
fomewhat troublefome to perfbrm, ; the Ingenious Au^ 
thor hath been fo kind as to take the Pains (wbkh wa^ 
not a Uttle ) to Cakulate the folTowing Table ; whicb 
fhews the VaJue of Annuhksy or ZetyeSy &c. ( at tig 
Rate of 6 per Cent.) for evcry Fifth Year of Age to 
the Seventieth. - 



Ages 


Tear'sPurch. 


Ages 

25 


Tear^sPurck 


50 


Tear^sPureb, 


10,28 


12,27 


9»a» 


5 


13,40 


30 


11,7^ 


?5 


8,51 


>o 

• 


13^44 


35 


11,12 


<5o 


7,tfo 


»5 


13>33 


40 


10,57 


65. 


^>5* 


20 1 12,78 1 


45 


9.9 J 


70 


5,32 



This Tabk being of tiie fame Nature with that in 
Pag, 107, there needs no other Explanation or £xam« 
pTe to fliew its Vfey than what has been already faid 
about that TabJe : Only here I muft again beg leavd 
to givc my Opinion about thc Difference- of the Pro* 
fortioHs in t;he Two TaBJes \ which is, that as the 
TahJe irr Pi^^ 1C7; may noc ,1^ thbught a fuflS* 
cient Guide to be depfcnded upon in Eftimating the 
Length of Mcn*sf Lives, ^c. becaufe ifs im\y deduced 
from thc barc Rulcs of Art, v/>, ^t of Dtfjicate 
Proprtionr, fo.on tbc othcr Hand , I doubt the 
Eftimatcs of the Value of any Annuity takcn from 
this. TabJe^ will bc found .too great iu this Conntry. 
fviz» in. England) whicb I much ftar liath not fo Good 
or Saiubriomm Air^ as that at. fbp. City ofBrefiaw, 
from whcnce thefe CaJcuJations are drawn •• But if iiif 
Imitation hereof the Curious in other Cii/ex and Zarga 
7>iwif would attempt ibmething of the fame Nature ; 
Then without all doubt this Mcthod of Eftimating 
the Probability of the Zer^th of Mcns's Lives^ would 
prov^c the Beft, and become more univerfally Ufeful 
than can be czpe^cd from this one (ingTc InftamcCj^ 
more cfpccially if fuch Obforvations wcre continuel 
for any coniidcrable Time,* as 20, or 30 Ycars iiic- 

L 2 ceffivcly 
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ccflively. Andthen it wouldbe well worth thcTime 
andPaiiis to Cakulate proper Tahles, of t^e VaJi^e of 
AnniUues^ or Leafes^ ^e. both fbr Two , ^nd R>r 
Three Lives^ according to the IbllowiRg Rulss ; vr^ich 
are deduced from tfae fbriner Tabk» 

And FirAt Two Lives being propafcd, their Values 
jnay be thus fbund. 

If the.Numb$r ofCbofices of each fingle Lile, (bund 
in the TabJe, be MultipHed together, the ProduS is the 
Chances of thofe Two Lives ; And, after any ccrtaia 
ferm of Years. the ProdaS: of the Tvw) Remalning 
Sum% will be thc Chances that both the Perfons arc 
Liviog^: An&tbe ProduB of the Difereneesy being the 
Kiwibcrs of the I>€ad of both Jiges^ will ^ the Cbances 
ifhat both the Pcribns are J}ead. 

r As ihe ProduS of the Two Kumbers in the- 
Table for tbe Tvo j^ges propqfid : Is to tbe 
' Vifference hetvosen that ProduSt and tbe Pro- 

Thfld J - ^f ^^ -^ Numbers of tbe Terfons JPe- 
^^^ '^ ceafed in any given Space of Jtme ii So. u. 
tb'e Value cf a Sum of Mmej to he paid afier 
that Tzme : Tb tbe Value tbereof under tbe 
jContiM^encj cf Mortalitjf» 

^ad^^f Thcee Lives are propoied^ to find the Value 
Qf^an,4^^^y MH^the Conttnujinceiif thofeLivfs ^ 

' As tbe- iProduSofibe eoHfinual Multiplieation 

^ tte Tbree Kumbers in the Tahle. anfmering to- 

we Agos propofid i Is to the Difference ef tbat 

Produ^y and the ProduB oftbe TbreeNumbers 

T^hpn <! ^/**^ Decei^d of tbofe Ages in a»^ given Tbrm 

* " j ifTean i: So k^ prefent Vatue efaSu^of 

Monefy 10 be paid certainl^ ^ter fo mmny 

Tears : To^the prefent VaJue of tbefame Sum to 

\ bepaidy provided One oftbofe Tbree Perfons bc 

,,lJvingat tbe SxpirU$ion ofthaf Ter^ ofTears. 

TjieJe Proportions being Yearly repeated, the Sum 
<^m thofe prefent Vajues will be the Valuc of the^- 
'^ty granted (ot thofe Uvet^ 

Thefe 
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Thefe Rules are E3q)lain'a at Large by their Au- 

thor, both JJgebraicaByhy lAtterSf inakhy Gcometrical 

Figures ': And he alfb proceeds on (by tbe fame Metbod) 

to Compute the prefent Value of the Mgverfion' oF ahy 

jimwityy or Leaffe, either ofOnc Life after anothexr ; 

or aftep Two Lives, ^c. The which being not cftAy 

too long a Difcourfe to be inferted in this fmall Treu- 

tifey but alfo too Diificult a Piece a Work for any Or- 

dlnary Arithmetician to undertafce, I have rijereforir 

omitted it, and refer thofe that are Curious, and de- 

foe forther Satisfa^ion therein, to the afbremention'd 

Fhilof Tranf. Numb. 196. and ftiallonly Add this ferious 

Obfervation, Vi^^ How unjuftly we generally ^cpino^ 

ar the Shortnefs of our Livcs, and think «urfclvcs 

Wrong'd ifwe attain not to C5ld Age ; Whercis it 

appears, that the One Half of thofe that are 3ar«, do 

J?ie in Seventeen Teafs Tfme* For by the afbrefaid 

Bills of Mortality. at Brejlawit was fbund, thatifi^S 

were in that Time Reduted to 616. Sothat inftead 

oi' Murmuring at what we. c^ll a ^'fK^r* Life ^ we 

ought with Patiencc and Unconcern to fubmit to that 

Diffelution which is the necefTary Condition of oui» 

periihable. Materials, and of our nice and frail Stru- 

Aure and Compofition ; And to account it as a great 

BJejJhig that we have furvived, (perhaps by-many^ 

Yeafs) that PenWof Life, whereat the One Half of 

the whole Race of Mankind docs not Arrive, 

Having now gone through all the General Gafes'of 

Ihterefl, and Annuitics, &c. I defign'd to have con- 

cluded here ; But becaufe the Buwicfs of ^bate or'. 

Difcompt of Money paid befbre the Time it iwcomes* 

Due, com^s often into Pra^ce upon'feveral Occafions, ^ 

and being but juft touch'd upon in Page 24 and 54; al-'^ 

tho* even what is there done, being duly confider'd,. 

niight be fufficient ; yet left I fhould be thought too 

ftort or remtfs in fb ufefiil a Part of Intercfl as thaf* 

is : It may be convenient to proceed a little forther,^> 

and lay down particular Rules for that Purpofe» - 

L 3, e H A^P.' 
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CHAP. VI. 

To find the ISiSiiatt or DtTcompt of any 

prOpQfed Sum^ &c. and the true CQUfit^ 

Time of feveral Payments j either at 

SimfU^ or CompmnJ Interefi. 

Scd. I. Ti find ibe hme 'Dijiomft cf af^ Sum, di 
«fiy HfPi tfSimfh Jnterefi. 

'^s the Sitm prof>ofed to be DMompted fbr ; 
'Tss tlie JktervaJofTjime it becooies Due ; 
lR;s:theItatioofthcRateoflKtereflper Cenu 
JP =s tlie DifcQmft or He^cf^e faugfat. 

Tlien it will be 1 5^^^ = -2>. 
Which in Words gives^ tfais fbllowing Ruk» 

firfl Midttply tbe given Time roitb tbe Ratia 
vf tbe Jtate of IntereBf and to tbeir PrvdtiB 
\Adi I, tbat Sum voiU be tbe Divifor. 
Rrfe. < Next MidtipJy tbe firSl ProiuB and ibe Sam 
ftbafs to be Difcopfpted for, and tbat ProdaSt 
vaiUhe the Dividend ; 7%e Quotient arifingfrom 
'lience wiBfhet& tbe Difcompt requir*d. 

JBxfiiiiple. 
lieth herequirei to pid/mbat Difcompt ota^bt to he 
aUmedfor 3560I. ilf it he paid 573 Days befire it be- 
fiomes Duey at tbe Rate tfSix per Cent^ per Annum 
Si^rple Jnterefl f . 

Here is glven ^'jssj^^o, 7*==: 0,74794 ifounihy 
ihe TabJe in Pag. 29. 3 And R =0,06 Xo fand />. 

Firft 0,74794 X 0,06=05044876- 
' And 0,044876 +• I is 1^,044876 for tfae Divi&r. 
Next 0,044876 K 3560=;: 1.59,75856 the Dividend. 

Tben 1,0448760 159,75856 ( 154,897 =i>. 

Tfaat is 152/. 18 J. */er^> will be the Difcompt 
uquired. The 
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Thc fame perfi>rm'd by Logarhhms. 
Fxrft, r= 0,74794 itsLog. 9-87a8<577 . ,, 
And Jt=:o,o6 ittLog. is g.778151 S_ ^^^ 

The Sum is thc Log. S^^ «5201 8 of 0,044876 
Next i^zr^^^o its Log.is 3.5 51450 Addtotbclaft 

Sum 2.203468 ?<;,,n_A 

o;o44876+i=ii,044S76 Log.^aoi9o66S 

There Remains the Logar. 2.184402 of 152,897 
Thatisx52/. 18 x. As above, which being Sublirafted 
from 3560/. the propofed Sum, there will Remaia 
3,407 /. 2 s, the Sum to bc paid in ready Money ; as- 
may be eadly proved by making it a Principal, and 
then finding vrhat it would Amount to in 273 Days 
at 6f€r Ceftt. which by CoTe 1. Ptfjtf 22. will bc juft 
•3560 /. Con(equcntly the Difcompt is truly ibund. 

Secondly, To find the true Rebate or DiftompC of 
any Sum, atany given Rateof Compound Incereft. ' 

Let us fuppofe S, ty and i>, to repreient the famc 
Parts of tbe QueflLon as before ; And J^ tx> denoie 
the Amount (xt h C?^. as in Pi^e 53. 

Then will 3^^^!=£ =Z>. 

l X' 

And from this Aquation is deduccd the following 

Rule. ■ 

r MuUhly tbe Logaritbm of X the Amount of 
^ i\* at thegivcn Rate ofjnterefiy roith theJ^me^ 
and the Number whicb belongi to tbeir Frodu^ 
, will be tbe Divifof. 
Rule.<{ From that Number Subfira^ i, tben MuU 
j tiph tbe Remainder roith tbe propofed Sum tbat^T 
j to oe Vifcott^tedfor^ and tbat Produ^ wiU he tbe 
J Dividend ; tbe ^tient arifingfrom l^ncfi vuB 
\^Jbero • ibe Difcompt reauired» 

. Example. 
Suppofe it were required to find robat Difcompt «r 
Jtei«« mufi be aBow'dfor tbe PofmtHt of 956 L 10 s^ 

VSne 
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'Nike Montbs (vi^, -J of a YcarJ befcre it becomes Due 
at tbe Rate of Five and a Half^t Cenu Cowpound lu^ 
terefl* 

In this Queftion there is glven S^ 95^>$ / ==: o 7< 
and R =z 1,05 5 To find JD. ^ 

Firft 15 =r 1,055 itsLog.is 0.023252?^/ , . , " 

And t- o,75i ^"^^^P^y 

Tlie Produ<a is the Log. 0.017439 of 1,04097 the 
Divifor:. And 1504097— r=; 0,04097 will be the 
Multiplicator : And 956,5 x 0,04097 z=, 39,1878 the 
Dividend. Then 1,04097 ; 39^1878 ( 3^7,645 = Z> ; 
vi^f 37/. I2J. 10 ^d, is the Difcompt xequirea. 

Or, having firft found the Divifor, and bv it the 
Multiplicator, As above; Then the reft of tne. Werk 
is very eafily perform*d by Logaritbmst 

Thus «yzr 956,5 its Logar. is 2.980685 ?'ajj 
MultipUcator 0,04097 its Log. ^.6124 66 ^ 

Sum I.593151 ?c..ua A. 
Divifor is 1,04097 itsLog. is 0.0174395^"^^*"^ 

Thefe Remains the Logarith. i«5757i2 of 37,645 
^?* 3 7'« 12 X. ioJ.i. is the Difcompt required, As 
above ; which being taken from the 9«)6 /. lO x. leaves 
918/. iT s* i^d* the Sum which is to b^ paid in 
ready Money ; as may be tried, by making it a Prin— 
cipal, and then finding What itwoiild Amount.toin. 
■|. of a Year at. the Rate of Five and a Half /^er 
Ctnt. the which, by Cafe x. Fage 53. will be found to be 
juft 956/. 10 J. Therefore, ^c. 

.If thefe Two Rules^ and their Examples, be a. 
little-. cQnfider'd, I prefume it will be very eafie to 
conceive how tofind the true Difcon>pt,or Rebateof 
any One propofed Sum bf Money, Due at the End of 
any glven Interval of Time, andany given Rate, ei- 
ther of Simple, or Compound Intereft, according as the 
Quefiion is propofed. 

And ifit.be required to find the whole Difcompt oC 
fevcral Suxns, Due at theEndof fcveral different Inter- 

vals 
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vab of Time, it is but Compating tbem at ib many 
ftveral Operations, and then the Sum ofall tfaofe parti* 
cular Difcompts being taken from tfae Total Sum of all 
tfae Debts, will teave tfae true Difcompt requir^d, 

Asfor Inftifcnce; 
Suppofi A mtt indthted fo B 7^0 1« fo he p4zd at 
Threefiveral Twtmenfs^ in tbftfffmnery m, 250 1. af 
the End of OneTear and a Halfy lool. to be paid at tbe 
End ofTwo Tearsy and 400 K at tbe Bmd^ Four Tears ; 
Tbe ^ftionii^ Tofindhovo mucb ofthe 750 1. B, oi^ht 
fo ReBate or Difcompt^ at Six per Cent. per Annum 
Simple ItttereSy to jitvc bi$ Wboie Vebt Mfib^gsd bj A 
in prefent Money f 

According to the Data's in this Queftion ^ the 
jarticulat Diftompts ( found by the Firft Rule in this 
Sc^tion) will be thefe following : 

C 250 /. fbr 1,5 Year is 20,642^7 
TheDifcomptof^ioo/. for 2 Yearsis 10,7142 >Ad4 

^400 1. fbr 4 Years is 77>4>933 

Coni^uently thewhole Difcompt is toS^^^^S^ Then 
if from 7^0/. the whole Debt, there be Sub- 
ftraAed 108^758 the whole Wfcompt, there will 

Remain .641,2242 = ^4t L 4x. <^^i. which is tho 
true Sum t£at A^ mufi %vrt to JS, in prefeot Mo^ 
aey, to be Difcharg*d ofhis Debt. 

Again, Suppofe the fame things given as above, and 
let itbe requir*d to find the particular Difcompts, Vc. 
at Compound Intereft. 

Then, bv the Second Rulc in this Seaion, theWork 

willftandtnus: 

C250/. for 1,5 Year is 20,9238 / 
Thc Difcomptsof^ioo/. fbr 2 Year is 11,0003 >Add 

^400 /. fbr 4 Year i ^ 83,16333 

, ' Sum is 115,0874 

Then 115,0874 Takenfrom 750/. Leaves 63459126 
F/>. 634/. iSi. 3i. is now the Sum whii^ ^ is 
to give 3, in prefcnt Moncy, to be clear of his Debt, 

This 
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This is fo plain to be underftood, fhat I prefume it's 
needlers to fay any more in Proof of it, thaa wbat has 
beenalready faid inPage*xi5, and ii6. 

And from hence Naturally fiows the following Methoii 
of £nding tbe true Equated Tiaie,wherein feveral SawSy 
Due at feveral Intervals of Time^ may be paid at one 
entire Payment, withoutany Lols, either to the Cre^ 
ditororDebtor. 

seSf.2. TheCquatenCfine ofl^apmetttsi 

truly Determin'd. 

The ufual Rule laid down in divers Trcatifes of 
Arithmetick and Imereft^ CS>^. Ibr finding ofan Equated 
Time, fbr tbe Payment of feveral Siims of Money Due 
at the £nd of unequal Inteivals of Tiine, is to thi» 
Effea. 

r MulupJy every fingJe Sum ofMoney mth tbe 
yTime zf becomes Dtnc ; ani JJrvide tbe Sum ef 
Rule. < th^fe rroduS^s by tbe Total Debt \ and ihe Quotient 
/ mllbc the true Time (fay theyj 4t wbich all the 
j^Money ought to be paid. 

I ihall pafs bver all the.Arguments that are made ufe 
offrO' and con, by Mr. ^bn Kerfeyy ik hiff Boo^ of 
Arithmetick^ and by Sir Samuel MorUmdy in his Do« 
^ioe of Intereft y and other Authors, about the £r- 
roneoufnefs of this Rule; As alfo the Kules theylay down 
inftead of it ; and, (hall only proceed to fhew how the 
true Eqnated Time may be fqund, from what hatb 
been already done and proved. 

When any Number of Payments are propofed te be 
paid offat one entire Sum; Then, in order to determiBC 
the Equated Time for the Payment bf that Sum, you 
dauft firft find the particular ^ifcomptsof aUthe pro- 
poied Payments, whofe Times aref to be Equated, 
according to the given Intervals of thofe Paymenrs, at 
anyRate, either of Simple, or Compound Intereft, as 
fhall be agreed on by the Parties" concern*d ; and by 
thofe Difcompts find the prefcnt Sum that would Clear 
theDebc, ifit wereimmediately paidj (Jts-tAove.) 

Then 
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Jftbe Sum tf aU thofe particuhr DifiomptSy 
ic Dividei fy tbe Produa of tbe trefsnt Sum 
Tben J^^^^P^'^^ w/iA tbe Ratio rf tbe fame. Rate of 
^JntereB hy vfbicb tboTe Vifcomptswre Computedy 
*tbe j^otient mU Jbew tbo, true E^uated Time 
,required atSimple Intereff. 

For an Exampk of this Rule ; 

Let it be requir*d to find tbe true Bquated Time. 
3ppberein the aforefaid three SumSy Due from A, to B 
,( As in the laft Inftance) maj be fafe^j paid roithout Lcfs 
toeither^ &c. 

There the Siim of all the particular Didompts at 
SixperCcnt. Simple Intereft, isfoundto bc 108,7758 
and 750 — 108,7758 = 641,2242 thcprcfentSum, if 
i£ wer« to l^e immcdiately paid. 
Then, by theRulc above, 641,2242 X 0,06=38,47345 
4vill be the Divifor ; And 108^7758 thc Diyidend. 
Then 38,47345 ) 108,7758 ^^,8273 is the Qiotient ; 
That is, 2 Ycars and 302 Days will bc the Timc 
when J^ may pay unto B his wholc Dcbt of 7507, 
witliout any Lofs to either of them. 

Thc fame found by Logarithms. 
Sum oiDifcompts io8«77'58 itsLog. 2.0 36544 . 

PrefsntWortbit 641,2242 itsLog. 2*807010? «i^ . 
liatio of thcjRiite is 0,06 itsLog. 3.7781513 

Fromthe iftLog. Subftr.thisLog, 1.585 161 Sum ; 

Thert Remains the Logarithm 0451383 or2.827Q 
Vi^, 2 Years and 302 Days will bethe true Equated 
Time required by the Queuion ; As befbre. 

For ifthe Difcomptsbe truly fbund, then it cannot 
be denied, but that the Prefent Worrti of the whole 
Debt may by thcm be truly found ; And, I fay, if that 
Prcfhit Worth bc made a Prindpal, and the Hquated 
Timc (^ herefouni ) be made the Tinie of that Prin- 
cipaVs l:)eing forborn at the famc Rate of Intereft, it 
will be found (perCafe x. Pag* 23) to Amount to juft 
the ^hole Debt ; Therefore^ the Equated Time is 
here truly tbund, • And 
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And if it be required tx> find the Equated Time at 
any propofed Rate of Compouad Intereft, you muft 
proceed in the fame manner yto find all the particular 
Diicompts of tbe giren Sums, and hy themthe preient 
Sum that would Ckar the Debt, if it were immediate- 
lypaid) AsinPag, 115. 

Iftbe Log^ ofthe frefent Sum be tdkenfrom 

4be Ldfg. cf the Tbtal Sum ofaU tbeDebtSy ani 

Then ^ ^emainierbe Divided by tbe Lt^.ofRy tbe 

yAmount tf ih at tbefame Rate ojlnterefl bf 

^whicb tbofe Dijcompts were Computed ; Tbe ^uo* 

ftientvfiujbewtbe E^uated Ttme reqmr*d. 

As ibr Example. 

Suppofe it were reqmt^d to fnd the Ffnated Time at 
Compound bitereSfy roberein tbe 750 L uuefrom A to 
B, in thefame manner m before, maf be paid at one entire 
ftfjfmentywitbout Lofsy &c. 

Then the Sum of all the particular Difcompts, fixind 
at 6 perCentf Compound Intereft, is 115,0874 
And 750 • — II 5,0874 = 634,9126 is the pre^nt Sum 
that would Difcharge the Debt, if it were immediately 
paid, asin Page 117. Then, by the Rule above, it 
wiU he 750 its Logarithm is 2.875061? evii 
Prefent Sum 63 4,9 1 26 its Log. is 2.802714 j 

R = 1,36 its Log. is 0.025306 ; 0,072347 ( 2,8588 
That is, 2 Years^ and 313 Dav^ is here fixmdto be 
the Equated Time that A muft Pay the 750 U unto 
£, at one entire Payment ; which is but 1 1 Days 
more than the Time fbund at Simple Intereft. • 

Andthe Truth of the Equated Timc thus fbundat 
Compouhd Intereft, may be eafly proved by the Help 
ofCafe I. Pi^e 53, C^c* in the fame xnanner as tbatof 
Simple Intereft was in the laft Page. 
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A Tabk of Logaritdmg, 


for 


Numbtri 


; ■ Increafing in rtieir proper Orderj 


from I, To loooo. 


With their Diferen/rei. 


I 


0.000000 


34 


■ ■!!H79 


Num 


X<s^,,i. 


% 


1.826075 


3 


0.301030 


31 


1.54406» 


..832509 


3 


0477"! 


36 


1.556302 


69 


..838849 


4 


0.602060 


37, 


i..568ao2 


70 


1.84509S 


S 


o.ifpS9^o 


38 


1.579784 


71 


,.85,258 


. 6 


■0^78151 


^9 


1.59.065 


72 


1857332 


7 


0.845098 


40 


1.602060 


73 


1.863323 


8 


0.903090 


41 


1.6,2784 


7 


1.869232 


■ 9 


0954243 


42 


1.623249 


75 


1.875061 


lO 


1.000000 


4; 


1.633468 


76 


.88 814 


11 


1.041303 

i.o79iii 


44 


1.643453 


77 


..88649, 


}2 


45 




J? 


.892095 


13 


1^13943 
1.146128 


46 


..i f8 


P 


.897627 


14 


:? 


l. 18 


80 


1.903090 


15 I 176091 ( 


1. n 


.81 


1.908 35 


16 


1.204 ito 


« 


.. .j6 


82 


.9.!>4 


17 


1.230449 


10 


.1.698970 


83 


,9,9078 


J^ 


1.25,272 


j> 


..707570 


84 


..924279 


19 


1.278754 


52 


1.7.6003 


85 


'.929419 


ir 


1.301030 


<3 


1.724276 


85 


i.9344?8 


1.4x2219 


14 


1.732394 


8^7 


1.9395 '9 


• 32 


i-34a4t3 
1.361728 


55 


1.740363 


88 


,.9Mt8! 


23 


5« 


..748i88 


89 


..949390 


_24 
3S 


i 380211 
1.397940 


57 
'58 


••755875 


9< 


■.954'42 


1.763428 


..95904. 
..S«j788 


26 


1.414973 


S9 


1.770852 


92 


27 


»•431364 


60 


..778.5. 
..785330 


93 


..968483 


. 28 


1.4471(8 


61 


94 


1.973.28 


■ 2p 


1.462398 


«2 


..792392 


95 


1.977724 


1 30; 1477"» 


H 


.75934. 


96 


1.98227.1 


1 31 ! 1.491362 


4 


1.806180 


97 


i.9867;2 


, 3* 1-505150 
33 i Mi^SU 


«s 


J.81S913 


98|r9?i226; 


w 


.■819544 


99 1.995635 
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I 


a 
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000434 


00086 S 


001301 


001734 




loi 004321 
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009026 
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009836 
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m 
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01283? 
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013679 


014100 
018284 


014520 


*20 




104. 
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017868 


018700 


ti6 




105 
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021603 


02«Ol6 


oaa^aS 


022841 


+11 

to8 




035306 


025715 
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026942 




a 


029384 


039789 
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030195 
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034227 
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041393 


041787 
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t% 


WS 
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045323 

0493 iR 


045714 
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050380 
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053078 


053463 


053846 


ll& 


054613 


!% 
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056905 
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058426 
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061452 


061829 


0632O6 
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06595-3 
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07591 j 
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080266 


0B6626 
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083503 


083861 
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087071 
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087781 
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08990, 
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093772 
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09*963 
094471 
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094820 


»5= 
49 
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094i;22 




"1 


096910 


09725? 


097 6b4 


0979$ I 


058297 


47 
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100371 


1007 15 


101059 


101403 


101747 


44 




12? 


.03804 
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104487 


loi828 

10*227 

ri|598 


10516^ 


41 




128 


107^10 


107149 


107888 


108565 


3« 
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I 10590 


110()26 


111262 


1"9?4 
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31 
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114611 
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n 
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34 
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i% 
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4x 
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4x 

40 
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40 

39: 

39: 
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^22976 
225568 
228144 
230704 
233250 



34177 
37354 
4056S 

43639 
4^748 
49835 



5x900 

55943 

58965 

61967 

^4947 
67908 



70848 

73769 

76670 

79552 

82415 
85259 



88084 
90892 
93681 

9^453 
99206 

201943 

204663 

207365 

210051 

212720 

215373 
21801Q 

220631 

2x^236 
225826 
218400 
230966 



1 



34496 
37671 
40822 

4395« 

47058 

5014X 



53105 
56246 
59x66 
62266 

65244 
68203 



34814 

37987 
41136 

44263 

47367 

50449 



71141 
74060 

7^959 

79839 

82700 
85 54^ 



88366 

91171 

93959 
96729 

99481 
202216 

204934 
207634 

210319 

212986 

215638 

218273 

220892 

2x3496 
226084 
228657 
231215 
233757 



53510 

^^549 
59*67 

62564 
65541 
6:^497 



71434 
74351 
77248 
80126 
82985 
85825 



88647 

91451 

94237 
97005 

99755 
102488 

105204 

207904 
2105^6 

»13«3 
215902 

218536 
221153 
223755 

226)4^ 
229pI3 

23*479 



292 
290 
289 
287 
285 

28 1 

»79 

27^ 
276 
274 
272 

271 
269 
267 
266 

264 
262 




iMpSUOB 



from !• To toooo. 



Nnm 



\ 



136 

^138 
139 
140^ 

141 

\^? 
iH3 
144 

146 

H7 
148 

T51 

£13 

154 

'55. 
X56, 

1^8: 

112 

\6o 
161 
i6z 
163 
164. 

ib5 

i«7 
1J58 
169' 
17© 

iZi 



35 '?3 

38303 

4 f 4^50 

441^4 
4I676 

527S^f 

53f8i5' 

5^52' 

59868- 

62863' 

65838 

68792 



717J26 
13/46:^1 

80413, 

83x70* 
8dio8 



889x8 
91 730 

94514 
97281 

200029! 

202761 



^<^5475; 
20^/73 

210853 
^13518 
zi6i66 
' 218798 
221414 
2^24015 
^66bo 
229170 
i3 17*24 
234264 



13.^18 

I4i^7<53 
144885 

147985 
151063 . 

»^^54 
l6cri68 
HJ3161 
166134 
i6po86 



172019 

174932 
i'77«25 

180699 
»831555; 

iSpiro. 

i;97$56i 

2OOJ0^' 
203033 
205746. 

2c^44i 
xi I ^20 
213783 
21S430 
2t906o 

121^75 
22r4Z74 
2268^8 
2294*26 
231979 



M7<58 

58934 
42076 

S196 

5WO 



544^4 

57457 
60469 

^459 
66430 

69380 



72311 

75222* 
781 13 
80986 
83839 

h 86674 



89490 
92289 
95069 
97832 
00577 

2633^5 

2^6016 

2d^rO 
211388 
214049 
216694 
219323 

221936 
224533 
2271 15 

229682 
232233 



234SI7 234770 



M3 



8 



3^08^ 

39249 
42389 

45507 
48603 
•51676 



54728; 

57759 
6&j6^ 

6J7S8 

66726 

69764 



72603 

75512' 

78401 

^1272 

^123 
86956 



89771 
92567 

9J34<5 
98/07 
^2too8|{o 

^3577 
206287 

208978 
2116^4 

2143 14 
216957 

2^19585 

222196 
224792 
2273/2 
229938 

232488 
1235023 




72895 

75802 

78689 

81558 

84407; 

87239 

9CJo$i 

92846 
95*23 
98382 
201124 
203848 

206556 
20^47 
211921 

214579 
217221 

2/9846 

222456 

225051 

227630 

230 193 

232742 

235276 



355 
303 

JOl 

298 

97 

2£5 

292 
290 

289 
287 
285 
283 

281 

279 

^78 

%l6 

274 
272 

^71 

269 
267 
266 
264 



261 
260 
258 

2^57 
254! 

253 



TRSP*^»S^^^^3^^^T^Sb^K-S??^* 



A Xabie o£ iLagarftbin^, 



nm m 



VJMr 



j7? 
^73 
174 

*7| 
175 

iZ7 

i8p 

•182 
183 

184 
185 

i87 
18« 

190 

i^t 

JI5>7 
198 

199 

200 

201 

:202 



wmmmmmmagT, 

i?4^8 

;2455i3 

v2 



2C4 
2C5 
2C^ 

207 



^504.20 

;2^272 

257679 

260Q71 

26481 8 
^^4172 

v?^JP5i3= 

'^718421 

,274158 
,^7^402 

278754" 

•28iQ|3* 

i833Qj 

285557' 

287802 

> 9003 5 

25^2^256 

^94466' 

2966(55 

•29^853 

3 c 1030- 

303196 

3^535» 

30749^ 
309630 

3 "754 
3138^7 

3*597^ 



I 



235 781' 

23^297 
^240799 

:?43^86» 

H5759' 
-2^219 

2^64 

2.53C195! 

*555M 
^5791 8 

260310 

262688 

x65c?54 
26j4p6 
269746; 
272074 

r2743^9 
276091 

278982 
281^61 
283527 
28578^ 
288325 

.290257 

29247.8! 
294687 
■296884 
299071 
301247 
303412 

3C5566' 
307710 
3:9843. 
31 1966 

314C.78 
316180 



23*031 

238548 

241048 

2435:34 

24^006 

248464 



25.333« 
25^5755 
25^^58 

^60548 

26^ 

265 -90 

^7^41 
,2^9980 

'V7-'3<^6 

2744?o; 

276921 

279210 
281488 

2^37.53! 
286Q07. 

2.88249 
29:^48^ ' 
292699 
294907 
297104 

i 99-2^9 
301464 
3-3^^-8 

305781 

307924. 

.310C56. 

^r2i77' 

3142^9 

316390; 



236285123653.7 
23S799I 2^9C?49 



244297 
243782 
243252" 

251151 

^3580 
255996 

^58398 

260787 

263 i6x 

265525 
2^7875 
27^*13 

•^4850 

27943^ 
284715 
283979 

286232 



2^702 

.292920 

295127 
297323 
299507 
3.01681 
3Q3844 

30^996 
3^8137 

310268 
2.123^9 

^"14499 
316599 



241^46 
^030 

246499 
24^54 

^51395 
o2^J382a 
;256236 

25.8637 
261025 

: 2<^3g>9 
265761 

2^1;liO. 

^704^4^ 

27277^ 

:^71ioHi 

?773^ 
279667 
.281942 
2*84205 
286456 
2^E696 

29^9^5 

293141 

.295H7 
297542 

299725 

3C1898 

. 304059 
30621C 
308351 
3 f 0481 

^ i 260C 
314710 
316809 



25^ 



219 
218 



\ 



mgtmmmm^ 



, cifisom I9' To I OOOO0 



74 24.1791 24«044 

75 ^277 2445 M 
7^ 24^741 ^4^99 < 
77 n9'98 24944| 

79 ^««49^4 ^H8P$ 

80 ^56477 ^5<^7?$ 



82 

485 

86 

87 
88 

89 

po 

93 

9i 
93 

94 

?1 
96 

98 

9? 

200 

201 

.202 

203 
204 
205 

200 
207 



25687^ 

261263 

26^636 

265996 
268344 
270679 
2730^11273233 



259116 

261501 
263873 

266232 
268578 
270912 



275311 



279891 
282169 

28443 1 
286681 
288920 

291U7 
«93^63 
295567 
297760 
299942 
3021 14 
304275 

306425 
308564 
310693 
342812 
3U92C 



275542 



2 7760 j 2 77838 

280123 
282395 
284656 
286905 
289143 
291369 



293583 
295787 

297979 

300160 

302331 

304490 

^06639 

398775 
310906 

313023 
^15130 



3 1701 H I 317227 



'7 



2^7292 

2^9800 

242293 

24477^ 
247236 

249687 



252^25 

2^4548 
.21^6958 

259355 
261738 

264109 

266467 
268812 
271144 

2734^54 
275772 
2780(^7 

280351 
282622 
284^82 
287430 
289366 
291^1 

29308 

29600 

29819 

39037? 

302547 

g047o6 

3o6?5i 
3C^99i 

3ial^< 

3^3«3+ 

315.340 

3 J 743^ 

nmmmmr^ 



24993^ 
25 2367 
254790 
257198 

259594 
261976 

264345 

266^0^ 



8 



«57544 



i 



24005O >140300 



242541 
245019 



242790 
245266 



247482 247728 



.252610 
255031 

257439 
259833 

262214 

264582 

266937 



269046 269279 



271377 

27369^ 
27600^ 

27^296 

?8o<7$ 
282849 
285107 

287354 

•*8958S> 

294813 

^9402^ 
j?96'226 
298416 
300595 
302764. 
13P492? 



29424 
29644^^ 

298635 

300813 

3029^3 
365136 

367068 -307282 
309204 309417 
3U330 311542 
■313445 313^56 
3-^5551 3157^0 
317646 317854 



237791 



250176 




2' 



271609 
2719? 
27623 
27852^ 

2^0806 
283075 
285332 

287578 

;2898l2 

29203 






243 
242 

^i 

239 
238 
237 

235 
234 
233 

2.^1 

228 
227 
2^ 

225 

^^ 

^^ 
220 
219 

218 
217 
216 

213 
2W 
211 

210 
209 



ahMAl 



.ognmtlto, 



m4 

2M 



3^0144 

2(4 ^263^^ 



2lj 

2f4 

2M 
216 

217 

218 

219 

220 
221 



223 
224 
SOj 

22^ 
22) 
228 

25! 

2gi 
233 
234 

•»31 

242 



o 



T 



328380 

330414 

33243* 

aj4454 
396410 

33845^ 
340444 



3fSa?4 

?*>354 
322424 

32448« 

326541 

332264^ 

3346^ •$ 

39666^:^) 

3386«=4 
340642 

342620 
•3441BJ 



3424^3 

34439^^ , 

M2[3463li 34654$ 
3483GJ 34850:^ 

350248 35044^ 
:i52i8j 35217^ 

354fo8 3-543^1 
356026 ^356217 

J357931 :358ii1 
359834 360025 

361728 :35t5Hi7 

363612 36^8g<) 



^365488 
367356 
369216 
37106^ 
37291:^ 

- 37474$ 

37<^577 
378398 
38(S>2fi 

38^0^7 

383815 
385606 



■334M 35^0^54 355254 
^336866 J537^^ '^^ ^^ 



338855 

: 340841 






* 36946 J 

37»251 
373095 

J80391 

382*97 
38399^ 



8r .: 



31848 

3^56:j 
322633 
324694 

326745 



1 



32878:^ 128991 
33081^ 33i0ai 
332842^3304 



3425iij{ 349014 

344981 
. 34693 $f 

348889 

350829 

U5?7^< 



44785 

346744 
3^8694 

350636 

:3W68 

35449i 
356408 
358316 
360215 

i36a«o4 
9<^3988 

.36586^ 
36772$^ 
36958J 

37x437 
37328<J> 

^^7MI«| 



i - 



37694^ 

37876 

38057 

38237. 
•1384174 

8^ 






^fS6t 

3207d 

3JI2839 
J24899 
3^6950 



f20977 
?2304(i 

32$lO) 

3«?»5< 
33t2ft< 



339054 
341039 



:354681 

35659$! 
358506 

360404 

3-6929^ 
• 3641^7(1 



^6604^ 
:3679i5 

:3<5977^ 

371624 

37346 

37529 

-37895 
'3«^?5 

38255 

38435, 

86142 



i 



33^2*4 

399253 
3412^7 

343212 

345*^78 

347<31 
349<&83 

351023 
3529V4 
354876 

^35<57$^ 
358696 
360593 
36948 

3^43^ 

366236 
3^8101 
3^699^8 
971806 

37364i 
37H8| 



379i'2i 
58093. 

3S273: 
3«4533 
.386321 



209 

2b7 
to6 
205 
204 
203, 

202! 

201 
2dc 
199 
198 

»97 
196 

194 

192 

<90 

189 
£818 
^8 

t87 
18.5 
^84 

i^ 

^79 

m 



from I, To loobo. 



Num 

208 
209 
210 
211 
212 
213 

214 
215 
216 
217 
218 
219 



319106 
321184 
3232^2 
325310 
327359 

3^939^ 

331427 

333447 
335458 
337459 
339451 
341435 



319314 
321391 
323458 
325516 
327563 
329601 

331630 

333649 
335658 

3?7<559 
339656 

341632 



7 I 



8 



220 343409 

"^ 345374 

222 347330 

223 349278 

224 351216 

??ihl2i47 
35506^ 



226 
227 
228 
229 
230 
231 

232 
233 

234 

^35 
236 

13_7 
238 

239 

240 

24^ 



556981 
358886 
360783 
362571 

3^^455» 



3829^7 

3^47*^ 



343606 
345570 
347525 
34957^ 
35Hi<^ 
353339 
355260 
-357172 
359076 
360972 
362859 

364739 



31952^ 
321598 

325721 
327767 
329805 

331832 

333850 

335859 

337858 

339849 
341830 



343802 
345766 
347726 
349666 
351601 
3535»a 

35545^, 
3573^3f357554 



359266 
361161 
363048 
364926 



366423 [366610 .366796 
368287 3^8473 3<^8<55 
37PU3 37Q3^^ 37<55i, 
37199? 372175 3723^0 
t373^3< 374015 374198 
375664 37584^ 376029 



377488^377^^70 

379 30<? 



379487 179^6% 
381296 381476 



?|3^?7 

:)M91 



319730 

32180«^ 

323^71 

325926 

327972 

330008 

332034 

335051 

336059 

33805? 
340047 
34^028 

343999 

34596i 

347915 
349860 

351796 
' f 5 3724 

355<^4J 



9 \Piff 



3199381209 

3126121207 

324077 

326131 

328176 

330211 



377852 



384^70 

2^ 



35945<5 
361351 

363236 
3<^5li3 

366983 

368845 
370698 

372544 
374382 
376212 



378034 

379849 
, .. 381^5 
383277 ?^345 



385M9 
3^7934 



332236 

334253 
336260 

348257 

340246 

342225 

344196 
346157 
348110 
3500541194 

3^1989 
35391^ 



206 

»5 
204 
203 

202 
202 
aoi 
200 
199 

197 
196 

»95 



355834 

357744 
369646 

361539 

363424 
^65301 

367169 
369030 

370883 
372728 

3745^55 
376394 



378216 182 
380030 181 

381837 *8i 
383636 i8c 

385427 1.79 
387212 178 



193 

193 

192 

1191 
190 

189 

18 

188 

1-87 
186 

185 
84 
184 
183 



NUM 

»44 





t 


2 


387923 


4 


178 


387390 


387568 


,87746 


388101 


24( 


389166 


389343 


389521 


389697 


38»e71 


177 


J4« 


39093, 


39ina 


391388 


391464 


391641 


.76 


^l 


39»«97 


392873 


393048 


393224 


393400 


17« 


394453 


394637 


394803 


394977 


395I5» 


175 


549 

2SO 


396199 


396374 


396548 
398287 


396722 
398461 


!9«896 
398«34 


174 
■73 


397940 


398.14 


»51 


399674 


399847 


400020 


400192 


400361 


173 


J<2 


401400 


401,73 


401745 


401917 


40J089 


172 


»« 


4031)0 


403393 


403464 


403635 


403807 


171 


»H 


404834 


40SC0, 


405176 


40^346 


405517 


171 


»« 


^'^euo 


406710 


406881 


407051 


407221 


170 

r69 


408240 


40^410 


40b,79 


408749 


408918 


''Z 


409933 


410102 


410371 


410440 


410608 


169 


a,8 


4116x0 


4U783 


411956 


412134 


41289» 


i«8 


159 


413300 


41 3461 

4I5UQ 


413^35 


413803 


413970 


i«7 


2fia 


4H973 


415307 


4I54I4 


515641 


i<7 


»1 


416640 


4r68o7 


416973 


417139 


417306 
418944 


166 

'65 


418501 


41 84«; 


418633 


41879^ 


J65 


4199^6 


430l8f 


420286 


43*45 1 


420616 


165 


»64 


42iaQ4 


42 17 69 


4»t933 


433097 


422261 


.64 


i«, 


413346 


433410 


43J573 

425308 


433737 


4»3901 


164 


3« 


424883 


425045 


42,371 


425534 


i«3 


««7 


436, n 

428 13 s 


416674 


426831J 


426999 
438621 


427161 
4>878) 


16> 
162 


428297 


428459 


269 


4397^3 


42J914 


.43007.; 


43633^ 
431844 


430393 


I6i 


270 


.431564 


431521 


433290 


432007 


1«< 


271 


432969 


433i2d 
43472^ 


433450 


433*10 


1«< 


272 


434569 


43488S 


435048 


435507 
436798 


15! 


»73 
»74 


436161 

437751 


436322 
437909 


4364S1 
43806^ 


436640 
438226 


159 

"5 


438384 


»75 


439333 


4 39491 


■439648 


S?!S1 


439964 


15« 


»7« 


440909 


441066 


441224 


44153» 
44310« 


ifj 


Z\ 


442480 


442637 


442793 


44»*W 


157 


444045 


44420I 


444357 


444513 


444669 


.56 


lazi 


MS.lP^ 


m9.\%. 


«W!, 


^rt 


ai 



frotn I* To loooo. 



1 



246 

248 
249 
250 
251 
252 

253 
254 
255 
256 

2f8 

259 
.2<k> 

2^1 

262 

263 
264 
265 
256 
267. 

269 
^70 
271 
272 

274 
275 
^276 

1277 

^27« 

279 



I 



388279 

39CX351 
391817 

393575 
395326 

397070 

398808 
400538 
402261 

403978 
405688 

407 ?9t 

409687 
410777 
412460 

014137 
415808 

417472 

419129 
420781 
422426 
424064 
425597 
427324 
428944 

430559, 
432167 

433770 
435366 
.436957 
4^8542 
440122 
441695 

443263 
444825^ 

446j[g2 



388456 
390228 
391993 

393751 

395501 

397245 

998981 

400711 

402433 

404149 
405858 

407561 

409257 
410946 
412628 

414305 
415974 
417638 

419295 
420945 
422590 

424228 
425860 
427486 

429106 
430726 
43232« 
4339^0 
435526 
437116 

.438700 
440279 
44U52 

4434»9 

444981 

4^^ai 



7 • 



388634 
390405 
392169 
393926 

395676 

397418 

399154 

400883 

402605 
404320 
406029 

40773 1 

409426 
411114 
512796 

414472 
416141 
417804 

419460 
4211 10 
422754 

424392 
426023 
427648 

429268 
430881 

432488 
434090 

4356?5 
437275 

438859 

440437 
442009 

44357^ 

445^37 
446692 



388811 

390582 

392345 

3941^1 
395850 

397592 

399327 

4010*6 

402777 

404492 
406199 
407900 

409595 
411283 

412964 

414639 

416308 

417970 

419625 
421275 
422918 

424555 
426186 
427811 

429429 
431042 

432649 

434249 
435844 

437433 

439017 

440594 

442166 

443732 

445293 
446848 



388989 

390758 
392521 
394176 
39(5o25 

397766 

3/9 ;^i 
401228 

402949 
404663 

4063 7^ 
408070 

409764 

411451 
413132 

414806 

416474 
41813^ 

419791 

421439 
423082 

424748 

'426349 

427973 

429591 
431203 
432809 

434409 
436003 

437592 

439175 
440752 

442323 

443889 

445449, 
14472211 






n 

n 

73 

7« 

71 

!S 

69 

6s 

68 

67 

67 
66 

«5 
64 

63 
62 

62 
61 
60 
6c 

59 

1* 

58 
58 
57 
57 

5« 
55i 



i 



A Table of !Lopt:it|>in0:, 



NuM 

280 
281 
282 
283 
284 
285 

286 
287 
288 
289 
290 
291 

292 
293 
294 
29^ 
296 

1^1 
298 
299 
300 
301 
302 
303 

304. 

305 

306 

307 
.308 

:309 

310 

313. 

3H 
3tS 



T 



447158 
448706 

450249 
451785 
4533*8 

454845 



456366 
457882 

459392 

46089S 

462398 
463893 

465383 
466868 
468347 
469822 
471292 
472756 
474216 

475671 
477^21 

478566 

480007 

481443 

482874 
484300 

485721 

487138 
4S8551 

489958 

491362 
492760 

494155 
495544 
496930 

498311 



447313 
448861 

450403 
451940 

453471 
454997 

456518 

458033 

459543 

461048 

462548 
464042 



465532 
467016 

468495 
469969 

471438 

472903 

474362 
475816 
477^66 

478711 
480151 

481586 

483016 
484442 
485863 
487280 
488692 

490099 

491502 
492900 

494294 
495683 

497068 
I 498448 



447468 

449015 

450557 
452093 

453624 
455149 

456670 
458184 

459694 
461198 
462697 
464191 

465680 
467164 
468643 
470116 

471585 

473049 

474508 

475962 

4774J I 

478855 
480294 

481729 

463H9 

484585 
486005 

487421 

488833 

490239 



? 



T 



4 I>iS 



491642 

493040 

494433 
495822 

497206 

498586 



447623 
449170 

450711 

452247 

453777 
455302 

456821 

458336 

459845 
461348 

462847 

464340 

465829 
467312 
468790 
470263 
471732 
473195 

474653 
476107 

477555 
47899? 
480438 
481872 

483)02 

484727 
486147 

487563 
488874 
490380 

491782 

493179 
494572 
495960 
497344 
498724 



447778 

449324 
450865 
452400 
453930 
4554^54 

456973 
458487 

459995 
461499 

462997 
464489 

465977 
467460 

468938 

470410 

471878 

473341 

474799 
476252 
477700 

479143 
480582 

482016 

483445 
.474869 

486289 

4*7704 
4891 14 

490520 
491922 

493319 

494711 

496099 
497482 

498862 



155 
154 
154 
153 

1^3 
£52 

152 

151 
151 
150 

150 
149 

149 

148 

147 

147 
146 

146 
146 

»45 
145 
144 
144 

143 

H3 
142 

142 

141 
141 
140 

140 
139 
139 

»39 
138 

138 



I 



J 'I 

from I* To loooo. 



Nkm 

280 
2S1 

283 
284 
285 

286 

287 
288 

289 
290 
29* 



292 
293 
294 
295 
296 
297 



447933 
449478 
4Sioi8 

452553 

45408^ 

45<;do^ 



457125 
458638 

46Q146 

4^1649 

4^3 ^6 

; 4^46 ^9 

46^126 
467608 
469085 

470^57 
472025 

47^487 



,4480^8 

'449^^33 

45117^ 

452706 

454235 
455758 

457276 
458789 
460296 
461799 

4^329^ 
464787 



_i_i_i 




298 [474944 
«99 '47^?97 

300 {477^44 

301 U79^87 



302 

304 
305 

3©6 

307 

308 

309 

310 
311 
312 

3*3 
3'4 



480725 

482^59 

483587 
48S011 
486430 

487845 

489^55 
490661 

492062 

493458^ 
494S50 

49^*37 
497^21 

498999 



466274 

46775^5 

469233 
4707Q4 

472171 

473633 

475090 
^476542 

477989 

47943» 

480869 

482302 
483730 

4^5153 

486572 

[487986 
489396 
490801 

492201 

493597 

494989 

49<5376 

497759 

499^7, 

■MMMMi 



7 

448242 1448397 U4855^^55 
449787 449941 459095 
451326 45M79 451^533 
452859 453012 453*65 
454387 454540 ;454<592 
455910 [45^62 456^14 



457428 

45&940 
460447 

; 4^1948 
463445 

46493<^ 

466423 
467904 
469380 
470851 
472318 
473779 



475235 
476687 

478133 

479575 
481012 

482445 

483872 
485295 
486714 
488127 

489537 
49094-^ 

492341 

493737 
495128 

496514 

497897 



457579 

459091 
460597 

462098 

463594 
465085 

466571 
468052 
469527 
470998 
472464 
473925 

475381 
476832 
478278 

479719 
481156 

4825S8 



457731 

459242 

46074$ 

462248 

463744 
465234 



485437 
486855 

488269 

489677 
491081 



49248 1 
493876 
495267 
496653 
498035 
499275 1499412 



466719 

'468206 

,469675 
471 145 

47261© 
474071 
475526 

476976 
4784^2 
47986} 
48129$ 
482731 



54 

h54 

*53 

153 

H? 

^52 
^51 
»51 
<50| 

15.0 

14? 
149 
.148 

147 

i47 

146 

146 



484015 ;484i57 



485579 . 
486997 |x42 

48841© 

489818 

491222 



146 

145 

145 

M44 

144 

143 



! 



1421 



492621 

494015113 
495406 |i| 

496791 

498173 

499550 



141 
141 

140 

140 
»39 




t^ 



A Table of toffarttbmg. 


' 


316 





I 


2 


i 


4 


niff 
137 


499<587 


499824 


499962 


500099 


500236 


318 


501059 


501 196 


501333 


501470 


501607 


137 


502427 


502564 


502700 


502837 


502973 


136 


319 


503791 


503927 


504063 


504199 


504335 


136 


320 


505150 


505286 


505421 


505557 


505692 


136 


321 
322 


506505 


506640 


506775 


506911 


507046 


135 
135 


507856 


507991 


508125 


508260 


508395 


323 


509202 


509337 


509471 


508606 


509740 


134 


324 


5 10545 
51188) 


5 10679 


510813 


5 10947 


511081 


134 


325 


512017 


512150 


512284 


512417 


134 


326 


513218 


513351 


513484 


513617 


513750 


133 


327 
328 


514548 
515874 


5 1468 I 


514813 


514946 


515079 


132 
132 


516006 


516139 


516271 


5 16403 


329 


5i7i9<5 


517328 


517460 


517592 


517724 131 


330 


518514 


518645 


5x8777 


518909 


519040 131 


331 


519828 


519959 


520090 


520221 


520352 


131 


332 


521138 


521269 


521400 


521530 


521661 


131 


333 

334 


522444 


522575 


522705 


522855 


522966 


130 
13C 


523746 


523876 


524006 


524136 


524266 


335 


525045 


525174 


525304 


525433 


525563 


129 


336 


526339 


526468 


526598 


526727 


526856 


129 


^H 


527630 


527759 


527888 


528016 


528145 


129 


338 


528917 


529045 
530328 


529174 


529302 


529430 


128 


33i 

■340 


530200 


530456 


530584 


530712 


12S 

128 


53U79 


531607 


531734 


531862 


531989 


341 


532754 


532882 


533009 


533136 


533263 


128 


342 


534026 


534153 


534280 


53 4407 


534534 
535800 


127 


343 


535294 


535421 


535547 


535674 


127 


344 


S3<5558 


536685 


536811 


536937 


537063 


127 


345 
346 


S37819 


537945 


538071 


538197 


538322 


126 
125 


S39076 


539202 


539327 


539452 


539578 


347 


540329 


540455 


540580 


540705 


540830 


125 


348 


541579 


541704 


541829 


541953 


542078 


125 


349 


542825 


542950 


543074 


543199 


543323 


124 


35C 


544068 


544192 


544316 


544440 


544564 


124 


Jll, 


U5^07 


<4543i 


54J^555. ?416^8J 


S 45 802 


124 





frbm i^ To loooo. 


Num 


f 


6 7 


8 9 


3i6 


500374 


500511 


500648 


500785 


500922 




317 


$01744 


501880 


502017 


502154 


502290 




318 


503109 


503246 


503382 


503518 


503654 




31P 


50447 i 


504607 


504743 


504878 


505014 




320 


505828 


505963 


506099 


506234 


506370 




321 
322 


507181 


5073 1<5 


507451 


507586 


507721 




'508 5 JO 


508664 


508799 


508933 


50906^1 




323 


509874 


5J0008 


510143 


510277 


5 1041 1 




324 


5II215 


5113^48 


511482 


511616 


511750 
513084 




325- 


512551 


512684 


512818 


512951 


- 


326 


513883 


514016 


514x49 


514282 


514415 




327 
328 


515211 


515344 
516668 


51547^5 


515609 


515741 




5i<5535 


516800 


516932 


517064 




329 


517851 


517987 


518119 


518251 


518382 




330 


519171 


519303 


519434 


519566 


519697 




33I 


520483 


520614 


520745 


520876 


521007 




332 


521792 


521922 


522053 


522183 


522314 


- 


933 
334 


523096 


523226 


523356 


523486 


523616 




524396 


524526 


524656 


524785 


524915 




335 


525692 


525822 


525951 


526081 


526210 




336 


526985 


527114 


527243 


527372 


127501 




337 


528274 


528402 


528531 


528660 


528788 




338 


529559 


529687 


529815 


529943 


530072 




339 

340 


530840 


530968 


531095 


531223 


531351 


532117 


532245 


532372 


532500 


532627 




^41 


533391 


533518 


533<545 


533772 


533899 




342 


534661 


534787 


534914 


535041 


535167 




343 


535927 


536053 


53<5i79 


536306 


536432 




344 


537189 


5373.15 


537441 


537567 


537693 




345 
346 


538448 


538574 


538699 


538825 


538951 


539703 


539829 


539954 


540079 


540204 




347 


540955 


541080 


541205 


541330 


541454 




348 


542203 


542327 


542452 


542576 


542701 


t 


349 


543447 


543571] 


543696 


543820 


543944 


I350 


544^588 


544812^ 


544936 


545060 


545183 




hsi 


545925 


5460491546172 


546296 


546112 



JT 



357 

318 
S-i? 
360 
J«i 
3«a 
i«! 

3«4 
3<1 

35« 

3«; 

J6S 
3«? 
370 
371 
37! 
37! 
374 
L7_i 
37« 

iii 
38, 

115 




14«143 
147771 
149003 
110228 
11»410 
,S2»«8 

113883 
111094 
11*303 
117107 
118709 
1W907 
,61101 
,«22S3 

163481 

,«i«« 
,«184« 

16702« 

,68202 
1«9374 
170,43 
,71709 
,72872 
174031 
171188 
17«34i 
17749« 
,78«39 
179784 
,8092, 


I 


2 


? 


4 


183 

"3 

12: 

127 
121 

1« 

lat 
ilf 
"S 

119 

Ilf 
i8i 

117 
117 

"7 

tie 

tit 

11)5 
'15 

115 
iiii 
114 
IM 
113 
113 
113 

115 


14«««« 

147898 
14912« 
1103H 
111171 
lli790 


,46789 
,48021 

149349 
110473 
l,i«94 
152911 
11412« 
1,133« 
11«144 
117748 
118948 
,«0146 


,46913 
148144 
149371 
«0191 
l,i!l« 
,13033 


,4703« 
,482«7 
,49494 
110717 
II193S 
113111 


114004 
11151, 
11«42J 
117«2l 
,1««19 
s«ooa« 

,«1221 
,«2411 

,6j«oo 
,64784 
,«,9«« 
,«7144 
,68319 
1«949( 
,70660 
,71825 
17"98S 
,74147 


114247 
1114,7 
„««4 
„7868 
„9068 
,«02«, 


114!«8 
111178 

,19188 
,«0,8, 

l«i,7S 
,««769 
1«39,1 
1«1139 
,«6520 
,«7497 


1*1340 
,6a,ji 
,«3718 
,«4903 
,«6084 
,«72«2 
,«843« 
,«96o« 
,7077« 
,7194« 
173104 
174««3 


,«14,9 
,«26,o 
,63837 
,«,021 

,6«ao2 
,«7379 


,68„4 
,«972, 
170892 
17ao,8 
173220 
174379 


,68«7i 
,69842 
,71010 
,72174 
17333« 
174494 


,7,303 
,764,7 
,77607 
,787,4 
,79898 
,81039 
,8217*7 
,83312 
,84444 
,8,173 


,71419 
17«17! 
,77722 
,7S8«8 
,80012 
5811,3 


17,134 
,76687 
177836 
178983 
,8012« 
,8i2«7 


171«lo 
,7«8o2 
,779,1 
,79097 
,80240 
,81,81 


,!2e<Sj 
,83199 
184331 
,8,461 
,8«,87 
,87711 


182291 
,8342, 
,84,,7 
,8,686 
,868,2 
,8793, 


,82404 
,83,39 
,84670 
,8,499 
,8692, 
,88047 


,82,1« 
,836,8 
184783 
,8,912 



from 1 










Num 
1!2 


547159 


6 
547283 


7 


» 


9 


123 






\%^\ 


?« 


148389 


548512 


548635 


548758 


123 


«4 


H9<5i6 


549739 


549861 




S50106 


12J 


3S5 


550840 


550962 


551084 


551206 


55.328 


13;; 


35<S 


552059 


SS2181 


552303 


552425 


552547 


I2i 


358 


559276 
SS4489 


553^3_98 

554*10 


553519 


553640 


553762 


1£I 
121 


55473' 


554852 




■JiV 


55S«99 


555820 


555940 


556061 


556182 


121 


,6o 


556905 


557026 


557146 


557567 


557387 


120 


,6, 


558108 


558228 


558349 


558469 


558589 


I2C 


1«! 


559308 


559428 


559548 


559667 


559787 


i2c; 


1«! 


560504 


560624 
56.8.7 


560743 
561936 


560863 


560982 


ii5 

il9 


5^R 


562055 


562174 


sas 


^Tmm 


563006 


563125 








3« 


5^99| 


564192 


56431 I 




564J48 


M9 


367 


P 


565376 


565494 


565612 


565730 


u! 




S66555 


566673 


566791 


566909 


ili 


369 
370 


567732 


567849 

569023 


567967 


568084 


uli 


568905 






J71 


569959 


570076 


570193 


570309 


S70426 


ii; 






571243 


57'359 


571476 




11' 


373 




572407 


572523 


573639 


572755 


■ i( 




573452 


573568 


573684 


573800 


573915 


n( 


!7i 
37« 


574* 10 


574726 
575880 


574841 


574957 


575072 


116 
'•5 


575765 


575996 


57611. 


576236 


377 


5769 "7 


577032 


577147 


577262 


577377 


>i5 


37« 


578066 


57«i«i 


57839S 


578410 


578525 


"15 


37» 




579326 


579441 


»79555 


579669 


lU 


3«3 


5803,5 


580469 


580583 


580697 


580S1. 


114 


i8i 




''iH^'' 
583879 


58.722 

582859 


5818,6 


5.8.950 


114 

1.3 


58263 1 


582972 


583085 
584218 


353 


''l'iV"> 








3*4 


5 «4896 


5 «5009 


185122 


185235 


585348 


113 






586.37 


586250 


586362 


586475 


n? 


■j.o 


587149 


587262 


^87374 


587486 


587599 


112 






588496 


5SR608 


588720 


iI2 



A Tabic of loffaat&ms, 



Nim 



388 
389 

391 
192 

393 

39i 
391 

396 

597 
398 

39? 
40C 

4.01 

4-)2 



, 



405 

4c6 
407 
4c6 

40? 

410 

411 
4t2 

413 

4^4 

41 

416 

417 
41$ 
419 

4 I 

4^2 



I 



58885: 
589950 
591P65 

192177 
593286 

$94193 

595496 
596597 

597695 
598790 

599883 
600973 



I 



6o2c6d 
603144 
i5o42^6 
4 -3 4 605305 
404] 606581 
607455 



608526 
60959; 

61066: 
611723 
6127^ 
6i38>42 

614897 
615950 

617900 
618048' 

619093 
6x0136 

6x1176 
622214 

623x49 
6"42S2 
6x531. 

62611'^ 



588944 
593061 
591176 
592288 
593397 
594503 
595606 
596707 
597805 
598900 

599992 
601082 

602168 

603253 

604334 

^05413 
606489 

6^7562 

6o?633 
609701 
610767 
611829 
611890 
613947 

615003 
616055 
617105 
618153 
619198 
620240 

62^1280 

622318 

6^3353 
6x4385 
625415 
^6 44? 



589055 
59^173 
591x87 

592399 
593508 

594613 



595717 

.590817 

597914 

599009 
600101 
601190 

602277 
603361 
604442 
605521 
606596 
607669 

608740 
609808 
610873 

611936 
612996 
614053 

615108 

616160 

617210 

618257 

619902 

620344 

621384 

6x2421 

623456 

6x44Sfc- 

62551*8 

6x6546 



li 



58916^ 
590284 

$91398 
592510 

593618 

594724 

595827 

596927 
598024 

599119 

600216 

601299 

602386 
663469 
604550 
•605628 
606704 

607777 

608847 
609914 
610979 
612042 
613101 
614159 

615213 
616265 
617315 

618362 
6194C6 
620448 

621488 
6x2525 
623 5 59 
624591 
625621 
6x66481 



4 D 



589279 

$90396 
591510 
59x621 

593729 
594»34 



595937 

597037 
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!«» 
!70 
571 
573 

m 

174 

lll 
177 
573 

m 

5!o 
581 

'^ 

'!' 
584 

5l5 

?1? 
58» 
590 
59» 
592 

59! 
594 
595 
59» 
597 
598 
599 
600 
«01 
«02 
«OJ 


u 


i 


t 


i 

754578 
755341 
756103 
7,6864 
757«14 
758,81 


4 


76 
7« 

7« 

7« 
7« 
75 
75 
75 
75 
'75 
75 
75 
75 
74 
74 
-74 
74 
74 
74 
74 
74 
T} 
7! 
73 
73 
73 
73 
7! 
73 
71 
73 
71 
V 


754348 
755112 

755875 
75«!« 
75739« 
758155 


754425 
755189 
755951 
75<7ii 
757472 
758130 
758988 
75974! 
7«049a 
7«i25i 
7«2o03 
7«2754 
7«3503 
7«425 1 
7«499a 

7««487 
7157230 


754501 

755i«5 
75«027 
75«788 
757548 
75S306 
7590«! 
759819 
7«0573 
7«i3i6 
7«1078 
761819 
7«3578 
7«4!i« 
765071 
7«-8.8 
? il 
7; 4 
71 S 
7' , ks 
7«9525 
7701«! 
770999 
771734 


754654 
755417 
756179 
756940 
757700 
758458 


758912 
75X«S 
7«0412 
7«117< 
7«I928 
7«1«79 
763418 
7«4>7« 
7«49i! 
7«5««9 
7«64i! 
7«715« 

7«9377 
770115 
770815 
771587 


759139 
759894 
760649 
761401 
761153 
762904 
763653 
764400 
765147 

767379 


759214 
759970 
760724 
7«I477 
762228 
762978 


763717 
764475 
765111 
765966 
7S6710 
7«7453 


7«7972 
7«87i2 
7«945i 
770189 
77092« 
771«i 


768120 
7^8860 
7695 W 

770J36 

771542 
773274 
774006 

7747!« 
775465 
77619! 


768194 
768934 
769673 
770410 
771146 
7718S1 

772615 
771348 
775079 
774809 
775538 
776265 

776992 
777717 
778441 
779163 
779885 
780J», 


771322 

774517 
77524« 

775974 


771395 
773118 
7733«o 
774590 
775319 
77«047 


7724«8 
773101 
773933 
774«63 
775392 
776110 
77684« 
777572 
778196 
779019 
779741 
780^1 


77«70i 
777427 
778151 
778874 
77959« 
780317 


77«774 
777499 
778114 
778947 

7»a8j 


7,76919 
777944 
778!68 
779091 
77981! 
780,3} 



1»«fcl 



mJL^ 



firom I, To loooo. 



■^ 



Num\ 



568 

570 

571. 
?72 

IZi 

574 

575 
-576 

577 
578 

179 
580 
581 
582 

5S3 
584 

585 
586 
587 
588 
589 

590 

l£i 
592 
593 
594 

h95 

596 

597 

59'S 

599 
600 

601 

602 

Uo 



754730 
756494 
756256 
757016 

757775 
758533 
759290 
760045 
760799 
761552 
762303 
763053 

763802 
764550 
765296 
766041 
766784 

7^75^7 
768268 
769008 
769746 
770484 
77^220 

77^955 

772688 
773421 

774152 
774882 
775610 
77<5338 
777064 

77778^9 
778513 

779236 

779957 
780977 



754807 

755570 
756332 

757092 

757851 
758609 

759366 
7601 21 
760875 
761627 
762378 
7^3j28 

763877 
764624 
765370 
7661 15 
766859 
767601 

768342 
769082 
769820 

770557 
771293 

772028 

772762 

773494 
774225 

774915 
775683 

776411 

77>i37 
77786!^ 

778585 

77930? 

780029 

7^0749 



H 



754883 
755546 

756408 
757168 

757927 
758685 

759441 

760196 

760950 

'761702 

762453 

763203 

763952 
764699 

765445 

766190 

766933 
767675 

768416 

769156 
769894 

77063 I 

771367 

772102 

772835 

773567 
774298 

775028 

775756 
776483 
777209 

777934 
778658 
779380 
780101 
780821 



6 



754960 
755722 
756484 
757244 
758003 
758761; 

75951^ 
760272 

76102$ 

761778 

762529 

763278 

7640^7 

764774 
765519 

766264 

767007 

767749 

768490 
769230 
769968 
770705 
771440 
772175 

772908 

773640 
774371 
775100 
775829 
776556 

777282 
778006 

778730 
779452 

780173 

780893 



9 ^'t 



755036 

755799 
756560 

757320 

758079 
758836 

759592 
760347 
761101 
761853 
'j 62604. 
763353 



76410? 
764848 

765594 
766358 

767082 

767823 

768564 
769303 
770042 
770778 

7715H 
772248 

77^981 

773713 

774444 

775173 
775902 

776629 

777354 
778079 

77880? 

779524 
780245 

780965 



*>4 





I 


1 


78125; 


4 


72 


78V037 


781JO9 


781181 


7»13»4 


«0, 


78l7»5 


781827 


781899 


781971 


78204J 


72 


«06 


78»473 


78*544 


782616 


782688 


7827,9 


72 


«07 


783189 


7852«o 


783332 


783403 


783475 




«08 


78)904 


783975 


78404« 


784118 


784189 


71 


60, 
«10 


7«4il7 


784«Sj 
785401 


784760 


784831 


784901 


'\\ 


785472 


785543 


78,61, 


6U 


7««o4i 


786112 


786183 


7862,4 


78«3>, 




«la 


7«»711 


786822 


786892 


786964 


7870J, 




«13 


7»74<o 


J»753i 


787602 


787673 


787744 




«,4 


7«i«S 


7882J9 


788310 


788381 


786451 




«y 

6i(i 


788871 
7»95»> 


78894« 
789651 


78901« 


789087 
789792 


7891,7 


"tc 


789722 


789163 


617 


79028S 


79035» 


79042« 


79049« 


79o,«7 


7C 


«18 


791988 


791059 


791 12J 


791199 


7912«9 


71 


619 


7«I«91 


791761 


791831 


79190« 


79197' 


7t 


6ao 


792392 


792462 


792532 


792602 


792672 


7c 


61] 
6»! 


793093 


793162 


793231 


79JiOi 
794000 


793371 


7^ 
7c 


793790 


7113840 


793930 


794070 


«>3 


784488 


79455« 


794«27 


794«97 


794767 


7C 


«54 


795 '8'i 


795254 


79,3*4 


795393 


79,463 


70 


«!■; 


795Mo 


795949 


79«019 


79«o88 


796i,S 


69 


«5« 


7»»5J4 


7,6444 


79«713 


796782 


79«8,a 


69 


6J, 

«3 


r97i«8 


797337 


79740« 


79747, 

7?8i«7 


797,45 

70823» 


69 


mtso 


798029 


798098 


«sy 


798<(i 


798720 


798789 


7988,8 


798927 


69 


630 


799341 


799409 


7994T8 


799547 


79961« 


«9 


631 


800029 


80C098 


8ooi«7 


800*36 


80030, 


«9 


631 


800717 


80078« 


8008,4 


800923 


800992 


«9 


«J3 
'34 


801404 


80147-1 


Soi,4, 
802*26 


8oi«io 
80*29, 


801678 
8oa3«3 


«9 
«8 


802089 


8021,8 


«31 


802774 


802842 


802910 


802979 


803047 


«S 


6j6 


8034S7 


803525 


803,94 


8o3««2 


803730 


«8 


«37 


»04139 


804208 


804276 


804,44 


804412 


6S 


638 


8048-^1 


80,889 


8049,7 


8050*5 


805093 


68 


«l£j 


8o«oi 


80,560 8o,«;7| 


80,705 80,773 


68 



604 
«OS 
«0« 
«07 
60» 
(Soj 
610 
611 
«IJ 
«15 
«14 
«15 
(Sjfi 
«17 
«18 
619 
«ao 
62* 
(Saa 

?' 
614 

«IS 

«X6 

6X7 

618 

6«9 

63Q 

63. 

652 

P 
«M 

«!5 
6,« 
0J7 
«93 
«39 


5 


6 


7 


8 


9 


72 
7« 
73 
71 
71 
7» 
71 
71 
71 
71 
71 
_7I 
70 
70 
70 
70 
70 
70 
70 
70 

s 

«9 

69 
69 
«9 
«9 
«9 
«9 
«9 

«a 

«9 

«8 
«8 
«8 
«S 


78139« 
7821U 
782831 
78554« 
734261 
784974 

7»S«B6 
78«39< 
78710« 
78781S 
788s3i 
789228 


78,4«8 
78218« 
782902 
783618 
784332 
785045 


781540 
782.58 
782974 
783689 
784403 
78S116 
785828 
786538 
787H8 
78795« 
788«63 
789369 


781612 
782329 
78304« 
783761 
784475 
785187 


711684 
782401 
783117 
783832 
784546 
785259 
785970 
786680 

IV^ 

788M04 
789510 
7902 IJ 
790918 

79K520 
792J1Z 

7P3022 

7937«' 


785757 
7864«7 
787177 
78788S 
788S93 
789299 


785899 
786O09 
787319 
788027 
788734 
789440 


789933 
790637 
791340 
79201I 
792742 
793441 


790004 
790707 
791410 
792111 
792812 
7935" 
794209 
794906 
795602 
796297 
756990 
797683 
798374 
799065 
799754 
8C0442 
801129 
80181S 

803184 
803867 
804548 
80S22J 
86S90S 


790074 
790778 
791480 
792181 
792882 
793581 


790144 
790848 
791550 
792252 
792952 
793651 
794349 
795045 

79S741 
796436 

797129 
797821 


794139 
79483« 
79SS32 

79«227 
796921 

797614 


794279 
794976 
795672 
7(>6366 
797060 
797752 
798443 
799134 
799823 
800511 
8011 98 
8018S4 


794418 
79Sn5 
79S810 
79tfSOJ 

79719! 

798582 
7P9372 
7999<Si 
800648 
801335 
8o2oai 
802705 
903389 
804071 
M753 
So5*33 

8odlI2 


»8305 
»8996 
799«8S 
8003'i 
8oio«i 
801747 


798513 
799203 
799892 
8:0580 
801266 
8ol9S2 


801432 
803116 
803 79& 
804480 
805161 
805840 


802568 
803251 
80393S 
80461« 
895297 
805976 


802637 
803321 
804003 
804685 
805365 
806044 



A Table of loffarit|jm0. 



NuKl o 

640 806180 

641 806858 

642 807^ 3 S 

643 808211 

644 808886 

64s . 809560 

646 810233 

647 810904 

648 811575 

649 S12245 

650 812913 

651 813581 

652 814248 

653 814913 

654 815578 

655 8164241 

656 816904 

657 817565 

658 818226 

659 818885 

660 819544 

661 820202 

662 8 208 5 s 

663 821514 

664 822168 

665 822822 

666 823474 

J667 824126 

668 824777 

669 855426 

670 826075 

671 826723 

672 827369 

673 828015 

674 828660 
1675 829304 



806248 
806926 
807603 
808279 
808953 
809627 

810300 
810971 
811642 
812312 
812980 
813648 

814314 
814986 

8 1 5644 
816308 
8 i 6970 
817631 

818292 
818951 
819610 
820267 
820924 
821579 

822233 
822887 
823539 
824191 
824842 
825491 

826140 
826787 

827434 

828080 

828724 
829368" 



806316 
806993 
807670 
808346 
809021 
809694 

810367 
811039 
811709 
812379 
813047 
8137H 
814381 
815046 
815711 

816374 
817036 
817698 

81835S 
819017 
819676 
820333 
S2O989 
821645 

822^99 
822952 
823605 
824256 
824907 
825556 

.826204 
526852 
S27499 
828144 
828789 
829432 



3 



806384 
807061 

807738 
808414 
809088 
809762 

^810434 
811106 

«11776 
812445 
813J14 
813781 

814447 
815113 

815777 
816440 

817102 
817764 

818424 
819083 
819741 
8^0399 
821055 
821710 

S22964 
823Q18 
823670 
824321 
824972 
8^5621 

826269 
826917 
827563 
8*2^209 

828853 

829497 



80645 

807129 

807S05 

808481 

809156 

809829 

810501 
811173 
811843 
812512 
813181 
813848 

814514 
815179 
815843 
816506 
817169 
817830 

818499 
819149 
819807 
820464 
821120 
821776 

822420 
823083 

823735 
8,24386 

825036 

,825686 

§26334 
826981 
827628 
828273 
828918 
829561 



I 68 



68 
68 

67 
67 

67 

67 

67 

67 
66 

66 

66 
66 
66 
66 
66 
66 

66 
66 
66 
66 
66 

65 
^5 
65 

65 

65 

6a 

6a 

















«40 


? 


6 


So6«„ 


8 


9 


68 


806519 


806,87 


806722 


806790 


»41 


807197 


807264 


807332 


807400 


807467 


61 


«11 


807875 


807941 




808076 


808143 


6« 


«4, 


808,48 


808616 


80S684 


80875, 


808818 


67 


«44 




809290 


«09„« 


80942, 


809492 


«7 


»45 
«4« 


809896 


809964 


810031 


8.0098 
8.0770 


810.65 


«7 
«7 


810,69 


810636 


8 10703 


«47 


811240 


811307 


81,374 


8,144. 


8..,o3 


«1 


6,8 


811910 


811977 


812044 


8.2.,, 


«12.7« 


«; 


«49 


812579 


81264^1 


812713 


8.2780 


S.2847 


«1 


IW 


«1J247 


813314 


»■3381 


813448 


8.3,14 


6( 


6,. 

6n 


813914 


813981 


814048 


S.4..4 
814780 


8,418. 
814847 


66 
66 


814581 


814647 


8.47,4 


»« 


«15246 


8.„12 


8.,379 


815445 


8.5511 


66 


6,4 




81,976 


8,6042 


816.09 


81617, 


66 


«11 


8.6,7, 


8.6«39 


816705 


816771 


8i«8j8 


66 


6,6 


817235 


81730. 


8i73«7 


B.7433 


8.7499 


6< 


«!7 


81789« 


817962 


818028 
8.8683 


8.8094 




66 
66 


8l8„« 


8.8622 


8187,4 


818819 
81947S 


6,9 


819215 


8.9281 


8.9347 


319412 


6< 




8,987, 




820oi4 


820070 


820136 


M 


«6. 


«205 JO 


«20,96 


82066. 


820727 


820792 


6( 




821186 


8212,1 




821382 


82144S 


66 


»3 
««4 


821841 


821906 


821972 


«22037 

822691 


822103 


6, 
«5 


822560 


822626 


8227,6 


6«; 


8232.3 




823344 


823409 


«, 


66« 


823800 


82386, 




823996 


824061 


«5 


6<7 


824451 


834,16 


824,81 


824646 


824771 


«5 


66» 


825101 


825166 


82,23. 


82,296 


825J61 


6' 


669 
670 


825751 


82,«1, 

826464 


825880 
»26,28 


82,94, 


82«5lD 


6, 


826399 


«26,93 


8266,8 


«71 


827046 


82711. 


827,75 


327240 


827305 


61 


«72 


827692 


827757 


82782, 


827886 


8279,, 


»1 


«7J 


828338 
828982 


828402 


«»84«6 


823531 


82859« 


61 


«74 


829046 


829,1, 


829175 


829240 


M 


67, 


82962, 


829*0 


»29754 


829818 


829882 


«4 



A Tabie of Logaritfjmsfj 



^um 





I 


2 


? 


4 


i>iS 


576 

577 

78 

58o 
58 1 


829947 

830589 
831230 
831870 
832509 

833147 

833784 
834421 
835056 
835691 
836324 
836957 

837588 
838219 
838849 
83947^ 
840106 
840733 


830011 
830653 
831294 
831934 

832573 
833211 

833848 
834484 
835120 

^5^754 
836387 

837020 


830075 
830717 
831358 
831998 
832637 
833275 


830139 
830781 
831422 
832062 
832700 
833338 


830204 
830845 
831486 
832126 
832764 
833402 


64 
64 

64 
64 
64 
64 

64 
64 

63 
63 

63 

63 
63 
63 
63 
63 

63 
63 

62 
62 
62 

62 
62 

62 
62 

6'/ 
61 
62 

61 
61 
61 
61 
61 
61 


582 
583 
584 
585 
686 
687 


833912 
834548 
835183 
835817 
836451 
837083 

837715 
838345 
838975 

839604 
840232 
840859 

841485 
842110 

842734 

843357 
843980 

844601 


833975 
834611 

835881 
836514 
837146 

837778 
838408 
839038 
839667 
840294 
840921 

841547 
^842172 
842796 
843420 
844042 
844664 

845284 

845904 
846523 
847141 
847758 
848374 
848989 

849^4 
850217 

850S36 

85 H42 
852053 


834039 
834675 
835310 
835944 
836577 
837209 


688 
689 
690 
991 
692 
693 


837652 
838282 
838912 
839541 
840169 
840796 


837841 

838471 

839101 

839729 
840357 
840984 


694 
695 
696 

697 
698 
699 


841359 
841985 
842609 
843233 

843855 
844477 

845098 
845718 
846337 
•846955 

847573 
848189 


841422 
842047 
842672 

843 29 s 

843918 
844-539 


841610 
842235 
842859 
843482 
844104 
844726 


700 
70 1 
702 

ro3i 
704' 

705 


845160 

845780 
846399 
847017 

847634 
848251 

848866 
849481 

850095 
850707 

851319 

8,i9ji 


845222 
845842 
846461 
847079 
847696 
848312 


845346 
845966 
846585 
847202 
847819 

848435 
84905 X 
849665 
850279 
850891 

851503 
852114 


706 
707 

708 

709 

71Q 

7n 


848805 

849419 
85Q033 

850646. 

851258^ 

851869 


848928 

849542 
^850156 

850769 

851381 

l8^i9?2 



from I, To loooo. 



Num 

676 
^77 

679 

680 
6Si 

682 
683 
684 
685 
6U 
687 

688 
689 
]69o 
691 

692 

^93 
694 
695 
696 
697 
69S 
699 

7-oj> 
701 
702 
7.03 
704 

2£1 

,706 

707 
708 
709 
716 

7«i 



y 



830268 
830909 
831550 
832189 
832828 
833466 

834103 
834738 
835373 
836007 
836641 

837904 
838534 
839164 
839792 
840420 
841046 

841672 
842297 

842921 

.843544 
844166 

844788 

.845408 
846028 

846646 
847264 
847881 
848497 

819112 
849726 

.850340 
850953 

851564 
852175 



830352 

830973 

831614 
832253 
832892 

834166 

834802 

83S437 
836071 

836704 
837^^3^ 
837969 

838597 
839237 

8398S5 
840482 
841109 

84173? 
842360 
842983 

843606 
844229 
844850 

845470 
846090 
846708 
847326 

847943 

848559 
849174 
849788 
850401 
851014 
851625 

852236 



830396 
831037 
831678 
832317 
832956 

833593 

834230 
834866 
835500 
836134 
836767 

837399 
838030 
838660 
839289 
839918 
840545 
841172 

841797 
842422 
843046 
843669 
844291 
644912 

.845532 
846151 

846770 
847388 
848004 
8486^^0 

849235 
849849 

850462 
851075 

851686 
852297 



8 



830460 
831102 
831742 
832381 
833019 

833^^57 

834294 
834929 
835564 
836197 
836830 
8374^^2 

838093 
838723 

839352 
839981 

840608 
841234 

841860 
842484 
843108 
843731 

844353 
844974 

845594 
846213 
846832 
847449 

848066 
848682 

849297 

849911 
850524 
551136 

851747 
8523S8 



830525 
831166 
831806 
832445 
833083 
833721 

834357 

834993 
835627 

836261 

836894 

837525 
6 
6 



8381 

8387 
839415 

840043 

84067 I 

841297 

841,922 
842547 

843170 

843.793 
844415 

845036 

845656 
846275 
846894 
847511 
848127 

848743 
849358 
849972 
850585 
851197 
851809 
852419 



64 
64 

64 
64 
64 
64 

64 
64 
63 
63 

.63 
63 

63 
63 

^3 

62 
62 
62 
62 
62 

62 

6z 

62 
62 
62 

^63 

61 
61 
61 
61 
61 
61 



J 



Kun 
712 
Ti 
714 
7>S 
71« 

VI 

7.8 
719 
720 
721 
721 
723 
724 
725 
726 
727 

728 

212 
730 

7J> 
732 
733 
734 
731 
73« 
737 
738 
739 
740 
74! 
742 
743 
744 
745 
74« 
747 





I 


2 


852««3 

85030« 
856910 
8575.3 
858.16 
8587.8 
8593.8 


■t 


I?' 

6 
6 
6 
6 
6 
6 
iSe 
«c 
6c 
6c 
60 
60 
do 
60 
60 
60 
do 

59 

5! 
59 
59 
5« 

_s? 

S» 
59 
S9 
S« 
S9 
59 

1 


9 


852480 

8„,c« 
«S4»13 
85i!.9 
856,24 
856729 
«57333 

859138 

8S9739 

860338 
860937 
861534 
862131 
862727 


852541 
853150 

8537!» 
8543«7 
854974 
85,580 


8j2«:2 

2"i" 

853820 
85442S 
8,5034 

85,640 

856245 
8,6850 
«57453 
8580,6 
8,8«57 
859258 
8598,9 
860458 
8610S6 
861654 
8622,1 

862847 
863442 
864036 
864630 

S65223 

8<i58.4 

86640, 

8«7S85 
868.74 
868762 
869349 
869935 
870521 
871106 
87.690 
872273 
872855 
873437 


8,2724 
353333 
8,394. 
854549 
855.56 
855761 


t 


«5<i85 
856789 
857393 
857995 
858597 
855198 

8^398 
86099« 
S61594 
862191 
862787 
863382 
863977 
864570 
865163 
»«5755 
866346 
866937 
867526 
86811, 
868703 
869290 
a«9877 
S7C462 
87.047 
87.63. 
8722.5 
872-97 
823229 


8,6366 
856970 
857574 
85817« 
858778 
859378 




8,j,9i8 
8605. 8 
8611.6 
8617.4 
862310 
86290« 
86350. 
«154096 
8646S9 
865282 
8«i*73 
86646S 

W7055 

S6882. 
«69408 
869994 
870579 
871164 
87.748 
872331 
8725.3 

«7JJ95. 


«59978 
«60578 
861176 
««.773 
862370 
862966 




863323 
863917 
864,11 

8(>,i04 
865696 
866287 
P66378 
867^67 
868C56 
868644 
8693,32 
8691J18 






8«7..4 

868292 
868879 
869466 
870053 
870638 

871806 

872389 

«72972 




87040* 
870989 
871573 
87Z156 
872739 
87^2. 





from I, To loooo; 



Nun? 



712 

713 
714 

715 
7i6 

717 
718 

719 
720 

721 

722 

724 

725 

726 

7x7 
728 
729 

730 

731 
732 

733 
734 

735 

736 

737 
738 

739 
740 
741 



y 



852785 

853394 
854002 

854610 
855216 
855822 



742 

743 

744 

745 

746 

747 



856427 
857031 
-857634 
858236 
858S38 

859439 
860038 
860637 
461236 
861833 

862430 
863025 

863620 
864214 
864808 
865400 
865992 
866583 

867173 
867762 

868350 

868938 

869525 

870696 
871281 

871865 
872448 
873C30 
87361 I 



852846 

854063 
854670 

855277 
855883 

856487 
857091 
857694 
858296 
85^898 

859499 
860098 
860697 
861295 
861893 
862489 
j 863085 

863680 
864274 
864867 
865459 

»66051 
866642 

867232 
8678x1 
86840P 

868997 

869584 
870170 



870715 

871339 
871923 
8725C6 
873088 
873669 



852907 

853516 
85412,4 

854731 
855^37 
855943 

856548 
857151 

857754 
858357 

858958 

859559 

860158 
860757 

861355 
861952 
86x549 
863144 

863739 

864333 
864926 

865518 

866 110 

866701 

867291 
867S80 
868468 
869056 
869642 
870228 



8 



870S13 
871398 
871981 
872564 
873146 
1873727 1 



852968 

859576 
854184 

854792 

855398 
856003 

856608 
857212 

857815 
858417 
85901B 
859619 

8602 1 8 
860817 
8614x5 
862012 
862608 
863204 

863798 
864392 
864985 
865578 
866169 
866760 

867350 
867939 

868527 
8691 14 
869701 
870287 

870872 
871456. 
872040 
872622 
873204 
873785 



853029 

853637 
854245 
854852 

'855459 

856064 

856668 
857272 

^57^75 

858477 
859078 

859679 

860278 
I 860877 

861475 
86207^ 

862668 

863263 

863858 
864452 
865045 
865637 

8662x8 
866819 

867409 

'867997 

86^586 

869173 
869760 

870345 

870930 
871515 
872098 
872681 
873262 

87384^ 





A Table 


of LagarttBnis, 




»f.« 





I 


z 


J_ 

874076 
874616 
871231 
871813 
876391 
S76968 


4 


{ 

18 
17 
57 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
16 

'5 
J^ 
16 
16 
1« 
1« 

\t 
16 
1« 
1< 
16 
16 
J3 


748 
74» 

7!« 
75« 
711 


874482 
875061 

87,«40 
e7«2iS 
87«7« 


873969 
8--10 
8' [9 
8 18 
8 16 
t 11 

878179 
879113 
879726 
880299 
880871 
881442 
S82012 
8821S1 
883110 
88,7.» 


874018 
874198 
871177 
871716 
876333 
876910 

877487 
878062 
878637 
879211 
879784 

880316 
880928 
881499 
881069 
882638 
S83207 

8*3771 


874134 
874714 
871|93 

8711449 
877026 
877602 
878177 
8787,1 
879J21 

881042 
881613 
882183 

8827,2 
88332. 

8S38S8 
884411 

8S,022 

88„87 
8861,2 
88671« 
887280 
887842 
88S404 
S8896, 
889526 
890C86 
890^4 
891203 
891760 
892317 
892873 
893429 
893?H 


7U 
7« 
7i« 

"2 
758 

719 


877371 
877947 
8781»! 
87909« 
e79«69 
880242 


877144 
878119 
878694 
879268 
879841 
880413 
880981 
881136 
S82126 
882691 
883264 
88,8,2 


760 
7«1 


880814 
«8.38, 
88.9« 
882524 
883093 
883««. 
88422, 
884791 
88,3«, 
88192« 
«8«49i 
887014 

887«17 
888179 
88874.1 
889302 
889862 
890421 
890980 
891137 
892091 
892611 
893207 
S6J7«2 


76« 

?^l 
7«< 
770 
771 
772 
773 
774 
771 
77« 
777 
778 


884181 
8848(2 
8854,! 
881983 
«86,47 
887111 

887674 
88S236 
888797 
889il8 
S89918 
890477 


884342 
884909 
881474 
886039 
886604 
687167 


8S4399 
384961 
881U1 
886096 
88««6o 
887223 
88778« 
SS8348 
888909 
889470 
89C030 
890189 

891147 
891701 
892262 
892818 

893928 


887730 
888292 
8S8813 
8894,4 
S89974 
890133 


891031 
891193 
892110 
892707 

893 2«2 

893S17 


891091 
891649 
892206 
892762 
893318 
893873 



748 
749 
T," 
711 

713 
754 
7S1 
75« 

"Z 
7i8 
7« 
763 
761 
7«» 
763 
764 

Z!S 

7« 
767 
768 
7«? 
770 
77' 
771 
77S 
774 

"5 
77« 
777 
778 

'2' 
780 
78, 
78! 
7^1 


874192 
874772 
875351 
875929 
876506 
87708; 


6 

874250 
874S30 
875409 
875987 
876564 
877141 


7 


8 


9, 


1 
1 

5« 
57 
57 
57 
57 

J7 
57 
57 
57 
57 
57 

-52 
57 
57 

i 
5« 
56 

5« 
56 
56 
5« 
J^ 
'f 

5« 
5« 
55 


874308 
874887 
875466 
876044 
876622 
877198 
877774 
878349 
878924 
879497 
880070 
880642 
88121, 
881784 
882,54 
88202, 

88,491 
884059 


874,66 

874945 
875524 
876102 
876680 
87725« 


874424 
87,003 
875582 
876160 
876737 
87731* 


877659 
8782,4 
878809 
879383 
879956 
880528 


877717 
878292 
878866 
879440 
880013 
880,8, 
881156 
881727 
88J297 
88^866 
88,434 
884002 


878407 
8789«. 
879555 
880127 
880699 


%\7. 

f .6 
i i9 
< .8 
! iS 
88^036 
88,«o, 
884172 


881099 
881670 
882240 
8S2809 
883377 
88J945 
834512 
885078 
8856U 
886209 
886773 
887336 
887898 
888460 
889021 
889582 
890141 
890700 


881270 
881841 
882411 
8S2580 
88,548. 
88411, 
884682 
885248 
885813 
886378 
886942 
887,05 
888067 
888629 
S89190 
889750 

1» 


884,69 
8851,5 
885700 
88626, 
886829 
887392 
8879,5 
888516 
889077 
889638 
890197 
8907,6 

891314 
891872 
892428 
89.985 
893,40 
894094 


884625 

885191 

886321 

88688, 
887449 


884739 
885305 
885876 

887561 
88812, 
88S685 
889246 
889806 
890,6, 
890924 
891482 
8920,9 
892,9, 
89,1,1 
89,706 
894261 


888011 
888,73 
88913, 
889694 
89025, 
8908,2 


891259 
891816 
892373 
892929 
893484 
8^403? 


891,70 
891928 
892484 
89,040 
8935*5 
894150 


891426 
S91983 
892540 
89309« 
89,651 
894205 








'-tl. 









A Table of logaril^ttMf, 



85 

86 
87 

88 

89 

90 

91 
92 

93 

94 

'96 

'97 
'9& 

'99 
lcx) 

loi 

i02 

I04 
105 
\o6 
to7 

I08 
I09 
.0 
I 
2 

i 

4 
5 



894316 
S94870 
895422 

896526 
897077 
8976^7 
898176 
898725 

899273 
899820 

900967 

9009^3 
901458 

902003 
902547 
903090" 
903632 

904174 

904715 
905276 

905796 

906335 

906873 

90741 1 

907948 
908485 
909021 
909556 
910090 

9106.24 
911158 
91 1690 
912222 
912753 
9?3?.83- 



894371 
894925 
895478 
896030 
896581 
897132 

897682 
898231 
898780 
S99328 
8^9875 
900422 

900968 
901513 
902057 
902601 

903144 
903687 

904228 
904770 
905^10 
90^850 
906389 
906927 

907465 
908002 
908539 
909074 
909609 
910144 

910678 
911211 

91 1743 

912275 

912806 
913337 



894427 
894980 

895533 
89^085 

896656 

897187 

897737 
898286 

898835 

899383 
899930 

900476 

901022 

901567 
902112 
902655 
903198 
903741 
904283 
904824 
905364 
905904 
906443 
90698 1 

907519 
908056 
908592 
909128 
909663 
910197 



? 



S94482 
895036 
l 895588 
896140 
896691 
897242 

897792 
898341 
898890 

899437 
899985 

900531 

901077 
901622 
902166 
9027 lO 

903253 

903795 

904337 
904878 

905418 

905958 

906497 

907035 

907573 
908109 
908646 
909181 
909716 
91025 I 



9107311^10784 910838 53 

'1911264 911317 911371 53 

911797 911850 911903 53 

912323 912381 912435 53 
912859 912913 912966 

.913 3g. Qi9>3.443l.9l349<S 



4 l^^JJ 



894538 
895091 

895643 

896195 

896747 

897297 4 5 

897847 
898396 

898944 

899492 

900039 

900586 



901131 

901676 
902220 
902764 
903307 
903849 
904391 
904932 
905472 
906012 
906550 
907089 

907626 
908163 
908699 
909235 
909770 
910304 



i 



5' 

5 

5 

5 

5 

5' 

5 

54 

54 

54 

54 

54 



54 
54 
54 
54 
54 

54 
54 
54 
54 
53 
53 



^ ' • " 



53 
53 



L 





f 


6 


7 


8 , 


9 




894^93 


894648 


894704 


894759 


8948,4 


7«? 


8„,4« 


895201 


895257 


t^l 


895367 


^' 


7H6 






895809 


895919 




7«7 


89625 r 


896305 


896361 


89*5416 


896471 


S5 


78S 


89S8JJ 


896857 


896912 


896967 


897022 


<;■ 


789 


8973,1 
897902 


897407 


897452 
898012 


897517 


897572 


Jl 


898067 


898122 


791 


89845, 


898506 


89S561 


898615 


898670 


^s 


793 


898999 


899054 


899109 


899164 


899218 


ss 


791 


899547 


899602 


899656 


899711 


89976« 


<s 


7« 


900094 


900149 


9002J3 


900258 


900312 
900S59 


ss 


79i 
79« 


900640 


900695 


900749 


900804 


_1S 


901, 86 


901240 


901295 


901349 


901404 


797 


90,73, 


90,785 


901840 


901894 


901948 




798 


902275 


902329 
902873 


902384 


902438 


902492 


^4 


799 


9028,8 


902927 


902981 


903036 


54 


800 


903J61 


903416 


903470 


903524 


903578 


S4 


8^ 


933903 


903958 
904499 


9040,2 


904066 


904120 


_y- 


904445 


904553 


904607 


904661 


80, 


904986 


905040 


905094 


^5,48 


905202 


5^ 


804 


905526 


905580 


905634 


905688 


905742 


S4 


«0, 


906065 


906119 


906173 


906227 


906281 




806 


906604 


906658 


906712 


906766 


906820 




807 
8o3 


907142 


907196 


907250 


907304 


907358 


«' 


907680 


9U7734 
908270 


907787 


907841 


907895 
9^8431 


80, 




908800 


908378 




810 


908753 
909288 


908807 


908914 


908967 


M' 




909342 


909395 


909449 


909502 


V < 




909823 


909877 


909930 


909984. 


910337 




»13 
814 


910358 


910411 
91Q944 


910464 
910998 


910518 


910571 


_13 


910891 


911051 
911584 


911104 


8>1 


9,1424 


911477 


911530 


911637 


11 




91,956 


912009 


912063 


912116 


912169 


si 




912488 


912541 


912594 


912647 


913700 






91J019 


91J072 


913175 


913,78 


913231 


11 


»■? 


919H9 


9.3602 


913655 


913708 


9I17»> 


V 








t% 









A Tabie of toffarttdmtf, 



' 



820 
821 
822 
823 
824 
8j5 

826 
827 
828 
829 
830 
831 
832 

833 

834 

»3S 
8j6 

*JZ 
3j8 
839 
840 
841 
842 
843 

^44, 
84^, 

J4<5 

J48 

{49 • 

!,o 

U2 

53 



913814 

914343 
914872 

9I54CX) 

91-5927 

916454 

9 169B0 

918030 

918554 
919078 

919601 

920123 

920645 
921166 
921686 
922206 
92272S 

923244 
923762 

924279 

924796 

925312 

925828 

926342 
926857 
927370 
927883 
928396 
928908 

926419 
929930 
930440 
930949 

931458 
931966 



913867 
914396 

914925 

915453 
915980 

916507 
9T7033 

91755« 

918083 

918607 
919130 

919<^53 

920175 
920697 
921218 
921738 
922258 

922777 

923296 
923814 
924331 
924848 
925364 

925B79 
926394 
926908 
927422 
927935 

928H7 

929470 
929981 
930491 
931000 
931509 
932017 



913920 

914449 

914977 

915505 
916033 

916VS9 
917085 
917611 
918135 
918659 

919183 
919706 

920228 

920749 
921270 

921790 

922Q10 
922829 

923348 
923865 
924383 

924899 

925415 

925931 

926445 
926959 

927473' 
927986 

928498 

929010 

929521 
930032 
930541 
931051 
931560 
932068 



; 



913973 

914502 
915030 

9i55S« 
916085 

916612 

917x38 
917663 
918188 
918712 
919235 
919758 

920280 
920801. 
921322 
921842 
922362 
922881 

923399 
923917 
924434 

924951 
925467 

925982 

926497 
927011 
927524 
9:^8037 
928549 
929061 

929572 

930083 
93J592 
931102 
931610 
932118 



_4_ 

914026 

914555 

915583 
915611 

916138 

916664 

917190 

917715 
918240 

918764 

919287 

919810 

920332 
920853 

921374 
921894 

922414 
922933 

923451 
923969 

924486 

925002 

925518 

926034 

926548 
927062 

92757^5 
928088 

928601 

929112 

929623 
930134 
930643 

93X153 
931661 

932169 



Dijl 



3 
3 

i3 

3 
3 



3 
3 
3 

2 



5 



2 

2 

>2 



2 

i2 

2 

2 



IL 







from I 


3 To 


lOOOO. 




_ 


Num f . 


6 


7 


8 9 1^^ 


820 
821 
.822 
823 
824 
825 

826 
827 
828 
829 
830 
831 

832 

833 

834 
835 

836 

8b7 

838 

839 
840 

841 

842 

843 

844 

845 
846 

847 
848 

849 
850 

854 
8^5 


914079 
3> 14608 

915 136 

915664 
916191 
916717 


9i4i?2 

914660 

915189 
915716 
916243 

916770 


914184 

914713 
915241 

915769 
916296 

916822 


914237 
914766 

915294 
915822 

9^6349 
916875 


914290 
914819 

915347 
915874 

916401 

916927 


53 
53 

53 

53 

53 
53 
53 
53 
52 

r^ 

52 

52 
52 
52 
52 

52 

52 
52 
12 
12 
12 

5' 

51 
5> 
51 
11 
51 
5» 

5» 
5» 
5» 
51 
5» 


917243 
917768 

918292 

918816 

919340 
919862 


917295 
917820 

918345 
918869 

919392 

919914 


91734^ 
917873 

918397 

918921 

919444 

919967 


917400 

,917925 

918459 
918973 

919496 
920019 


917453 
917978 

918502 

919026 

919549 
920071 

920593 
921114 
921634 
922154 
922674 
923192 


920384 
920906 
.921426 
921946 
922466 
922985 


920436 
920958 
921478 
921998 
922518 

923037 


920489 
921010 
921530 
922050 
922570 
923088 


920541 
921062 
921582 
922102 
922622 
923140 


923503 

924021 

924538 
925054 

925570 
926085 


923555 
924072 

924589 
925106 

925621 

926137 


923607 
924124 
924641 
925157 

925679 
926188 

926702 
927216 
927730 
928242 
928754 
929266 


923658 
924176 

424693 
925209 

925725 
926239 


923710 
924228 
924744 
925261 

925776 
926291 


926600 

927114 
927627 

928140 

928652 

929163 


.926651 
9^7165 
927678 
928191 
928703 
929214 

929725 

930236 

930745 
931254 

931763 
932271 


926754 
927268 

927781 
928293 

928805 
929317 

929827 
930338 
930847 

931356 
931864 
932372 


926805 
927319 
927832 

928345 
928856 

929964 
929878 

930389 
930898 

931407 
931915 

932423 


929674 
930185 

930694 
931203 

931712 

932220 


929776 
930287 

930796 

931305 
931814 

??^322 



tm 



mI o 



A Table of iLOjaratfclmtff, 



? 



I 

I 

19 
5o 

$1 

52 

53 

54 

5S 
56 

68 

«9 
70 

7« 
72 

Zl 

74 

75 
7<5 

77 
78 

79 

80 

81 

82 

83 

84 

h 

86 

87 
88 
89 



93 «474 
932981 

933487 
933993 
934498 
935003 

93^107 
936011 
036514 
937016 

9375»8 
938019 

938520 
939020 
939519 
94OOIS 
940516 
74X014 

94X511 
942008 
942504 
943000 

943494 
94^989 

944483 
944976 

94S4<^ 
9459<5i 
946452 
94^943 

947434 

947924 
948413 

948902 

949390 

91(949878 



93*524 
933031 

933538 
934044 

934549 
93 5054 

935558 
936061 

936564 

93T065 

9375<^ 
938069 

•938570 
939070 

9395^9 
940068 

940566 

941064 

941561 
942058 

942554 
943049 
943544 
944038 

9445? 2 
945025 
945518 
946010 
946501 
946992 

947483 

947973 

948469 

94895 1 

949439 
949926 



T 



932575 
933082 

933588 

934094 

934599 
935104 

935608 
936111 
936614 

937n6 
937^18 
938119 

938620 
939120 

939619 
940118 

940616 
941114 



94161 I 
942107 
942603 

943096 

943 593 
944088 

9445 8 r 
945074 
9455<57 
945059 
94^551 
947041 

947532 
948022 
9485 II 

948999 
949488 

949975 



3 



932626 
933133 

933<539 

934U5 
934650 

935154 

935^558 
936162 
93<^<55 

9371^7 
937668 
938169 

938670 

939170 

939^^9 
940168 

940666 

941163 

941660 

942157 
942953 

943 148 
943643 

944 '37 
944631 

945124 
945616 

946108 

946600 

947090 



932677 

933t8^ 

933^90 

934195 
934700 

9 35205 

935709 
936212 

93^5715 
9^7217 
937718 
9 38219 

938720 
939220 

939719 
9402 iS 

9407 16 

941213 

9417^0 
942206 
942702. 

943198 
943<^2 

944186 

944680 

V45173 
1945^65 

94<5i57 
946649 

947139 

947^30 

948119 
948609 
909097 

9-19585 



947*i8* 

948070 
9485^ 
949048 
9495 3<5 
950024 1 95 007q 



50 



49 



f rom I , To i oooo. 



I. 



f 



Num 

^6 

857 
858 
8^9 
860 
861 

862 
8^53 

864 

865 
866 
867 

868 
869 
870 

871 
872 
873 

874 

876 

877 
878 
879 



880 
8gi 
882 
883 
884 
885 

886 
887 
888 
889 
890 
8pi 



932727 
933234 

93 B 740 
934246 



935759 

936262 

936765 

937267 

9377^9 
938269, 

938770 
939270 

939769 
940267 

040765 

041263 

941760 
942256 
942752 

943247 

943742 
944236 



93277*6 
933285 

9-^79^ 
934296 

934801 

§35306 

935809 
936313 
936815 

937317 

937819 
938319 



944729 
945222 

945715 
946207 

946698 

947189 

947679 

948168 

948657 
949 H6 

949633 
950121 



938820 
939320 
939819 
940317 
940815 
941313 

941809 
942306 
942801 
943297 

943791 

944285 

944779 
945272 

945764 
946256 

946747 
947238 

947728 
948217 
948706 

949195 

949683 

950170 



l 



932829 

933335 
933841 

934347 
934852 

935356 

935860 
936363 
936865 

937367 
937869 

938370 
938870 

939369 

939868 

940367 
940865 
941362 

941859 

942355 
942851 

943346 
949841 

944335 

944828 

945321 
945813 
946305 
946796 
947287 

947777 
948266 

948755 
949244 

949731 



8 



932879 
933386 
933892 

934397 
934902 

935406 
93)9lo 

936413 
936916 

937418 

9379^9 

938420 

938920 
939420 
939918 

940417 
5^40915 
941412 

941909 
942405 
9425KX^ 

943396 
943890 

944384 

944877 

945370 
945862 

946354 
946845 

947336 

947826 
948315 
948804 
949292 
949780 



9502191950267 



932930 

933437 

933943 
934448 

934953 

935457 

935960 
936463 

937468 

937969 

938470 

938970. 
939470 

939968 

940467 
940964 

941462 

941958 
942454 
942950 

943445 
943939 

944433 
944927 

945419 

945911 
946403 

946894 
947385 

947875 
948364 

948853 

949341 
949829 

^50316 



m 
51 

5" 

51 
51 

5c 
5c 



A Table of lOffatft&nKf^ 



892 
893 

894 
895 

896 

898 
899 

poo 
901 
902 

1903 

904 
905 

.906 

[907 
908 

909 

9to 
9ti 

913 

9H 

?£5 
916 

9t7 
91B 

919 
920 

931 

.922 
923 

924 

[92$ 

926 

.9^7 



9503^5 
9^0851 

951337 

951823 

952308 

952^792 

95327^ 
9537^ 
954242 
954725 
955237 

95S688 

95616S 
956649 
957128 

957607 
958086 

958564 

959041 
959518 

959995 
960471 

960946 

961421 

961895 
962369 
962843 
963315 
963788 
964260 

964731 
965202 
965672 
966142 
966611 
9670801 



950414 
950900 

951386 

951872 

95x256 

95x841 

953325 
953808 

954291 

954773 
955255 

955736 

956216 
956697 
957176 
957655 
958134 
958612 

959089 
959566 
$60042 
960518 
960994 
961468 

961943 
962417 
96x890 

963363 

963835 

964307 

964778 

965249 
965719 

966189 

966658 

967127 



950462 

950949 
951435 
951920 

952405 
952889 

953373 
953856 

954339 

954821 

955303 

955784 

956264 

956745 
957224 

957703 
958181 

958659 

959137 
959614 
960OPO 

960566 
961041 
961516 

961990 
96x464 
962937 
963410 
963882 
9^4354 

964825 
965296 
965766 
966236 
966705 
96717^ 



1 



9505" 

9S0997 

951483 

951969 

952453 
952938 

953421 
953905 
954387 

954869 

955351 

955832 

956313 

956793 
957272 

95775« 
958229 

958707 

959184 
959661 

960138 

960613 

961089 

961563 

"-■"■••■»••• 

96x038 
962511 
962985* 

963457 
963929 

96 HOi 

964872 

965343 
965813 
9662$^ 
966752 
967^20 1 



950560 
951046 

95153* 

95x017 

952*502 

95x986 

953470 
953953 
954435 
954918 

955399 
955880 

956361 
956^40 

957320 

957799 
958277 
958755 

959232 

959709 
960185 
960661 
961136 
961611 

9620S5 

962559 

963032 

962504. 
963977 

964448 ^ 

964919 
965390 
965860 
966329 
96679S 
967x67 



\Digt 

49b 

49; 

49^ 
49 

48 
48^ 

48: 

48: 
48 

_*? 
48 
48 • 

48' 
48: 

4SI 

48 
48 

48 

48 

47 

-17 

47 

47 

47 

47 

47 . 
_47 

47 
47 
47^ 

47 

47 

47 



8,9 

JIOO 
»OI 
902 
go3 
904 

9iO 
911 
912 

pij 
914 

£LS 

9id 
917 

9ia 
919 
920 

21! 

912 

9:4 
9« 
920 

mi 


f 


6 


7 


8 


9 


D/f 


9Soeo8 
9!"095 
9ii)«0 
9SK«S« 
9S2SSO 
9S30J* 


950657 
951143 
951629 
952114 
9i2i99 
95J083 


950706 
951192 
951677 
953163 
952647 
9S3>3i 


950754 
951*40 
951736 

953211 

953696 

953180 


950803 
951289 
951775 
95235P 
952744 
9533»3 


49 

49 
49 

48 

11 
48 
48 
48 
48 
18 
4! 

48 

4i 

i 

47 
*? 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 


953S18 
9S40'i 
9!«84 

9S49«« 
9ii447 
PiS928 
9i«409 

9se8a8 

9i7!«8 

9i7847 
^SjjJi 
9S8S0! 


953566 
9S4049 
95453» 
9SS014 
9S549S 
9iS976 


95561J 

954093 
954580 
955062 
95SS43 

956014 


959663 
954146 
954628 
955110 
PSS591 
95*072 


95371 I 
954194 
954977 
9^5158 
955640 
9S6120 


9i64S7 
956936 
957416 
957894 
958373 
958850 


95*5505 
9^6984 

9?74tf4 
957942- 
958421 
958898 

«9375 

959852 
960338 
960804 

961379 
961753 

963237 
96S701 
963174 
96364« 
9541 t8 
964590 


95*553 

957031 
957512 

957990 
958468 
958946 


956601 
957080 

?& 

9i8ii< 
9i8994 


959280 
9i97i7 

960233 
960709 
9«„84 
9<i«i8 


959328 

l&i 

9(5o7S«S 
i5«i23i 
96170« 
9tf2i3o 
96x653 
96^126 
963 S99 
9154071 
96+542 
965013 
965484 
965954 
966433 
9615892 
^6736, 


959423 
959900 
960376 

960851 
961316 
961801 
562275 
962748 
963321 
963693 
96416 s 
964637 
965108 
965578 
966048 
966517 
966986 


959171 
959947 
960423 
960899 

961848 
962321 
96279S 
963268 
963741 
964212 
9«4«84 
9«iii5 
965625 
9««>}5 
966564 
967033 
967501 


962132 

96260« 
963079 
963552 
9640*4 
964495 


96496« 
9«5437 
965907 
966376 
96684S 

?«7JH 


965061 
9«*553i 

966001 
966470 
976939 
j«S7408 



A Table of JLOgarttftmg, 



Nufy: 

928 

929 

930 

931 
932 

9B_3 

934 
935 

937 
938 

939 
940 

9.41 
942 

943 
944 
945 
946 

947 
948 

949 
950 

952 

953 

954 

955 
956 

957 
958 

959 
960 

961 

962 

963 






; 



96754« 
968016 
968483 
968950 
969416 
969882 

970347 
970812 
971276 

971740 
972203 
972666 

973128 

973590 
974051 

974512 

974972 

975433 

975891 
976350 

976808 

977266 

977724 
978181 . 

978637 
979093 
979548 
980003 
980458 
9809 1 2 

981366 
981819 
982271 
982723 

983175 
983626 



9<57595 
968062 

968530 

968996 

969403 
969928 

970393 
970858 
971322 
97178^ 
972249 
972712 



96764219^76^^ 

9681C9 

968576 

969043 
969509 

9<^9975 



973174 

973636 

974097 

974558 
975018 

97547B 

975937 
976396 

976854 

977312 

977769 

978226 

978683 
979138 

979594 
980049 

980503 
980957 

98141 I 
98 1864 
982316 
982769 
983220 
983671 



970440 
970904 
971369 
971832 
972295 
972758 

973220 
973682 

974J43 
974604 

975064 
975524 
975983 
976442 
976900 

977358 

977815 
978272 

978728 
979184 
979639 
980094 

980549 
981003 

981456 
981909 
982362 
982814 
983265 
983716 



968156 
968623 

969090 

969556 
970021 

970486 
97095 1 

97HI5 
971879 

972342 
972804 



967735 

968203 

968670- 

969136 

96960^ 

97DO68 

970533 
970997 

97146' 
971925 

972j88 
972851 

973313 



47 
'47 
47. 
47 
47 
47 

46 
46 
46 



973266 ,,^^-^ 
973728 973774 
974x89 974235 



974650 
975110 

975570 

976029 

976488 

976946 

977403 
977861 

978317 



974696 

975156 
975616 

976075 
976533 
976992 

977449 
977906 

978363 



978774 
979230 
979685 
980140 

980594 
981048 

981501 

981954 
982407 
982859 

^83310 
983762 



46 
46 
46 

■46 

4<5 

46 
46 

I46 
^6 

46 

46 

46 
46 
46 



978819 

979275 
9797?o 

98018^ 

980640' 

981093 

981547 
982000 

982452 

982904 

98«56, 

983807. 



45 
45 
45 
45 
45 
45 



41 

45 
45 
45 
45 
45 



Nbm 


f 


6 


i 

967875 
968343 
968810 
969276 
969742 
970207 


8 


9 


47 

47 
47 
47 
47 
47 

4« 
46 
4« 
46 
<6 
4« 
4« 
4« 
46 
¥ 
4« 
46 
46 
46 
4<! 
46 
46 
_46 
45 
45 
45 
45 
45 
« 
45 
45 
45 
45 
45 
4S 


938 
929 
930 

931 
932 
933 
934 
93S 
93« 
937 
9i8 
939 
940 
941 
942 
943 
944 
9*1 
946 
947 
9+8 
9i9 

9^D 

?li 
952 
953 
954 
955 
956 
957 
958 
959 
960 
^6, 
962 
q6? 


S!(57782 
968249 
968716 

969649 
970 114 


957829 
968296 
96 S763 
969229 
969695 
970161 
970626 
971090 
971554 
972018 
972481 
972943 


967922 

9*9323 
969789 
970254 


96890; 
9«9J«9 
969835 
970300 


970579 
971044 
971508 
971971 
972434 
972897 

973359 
973820 
974281 
974742 
975202 
975<5S2 
976121 
976579 
977037 
977495 
977952 
978409 
978365 
97932' 
979776 
980231 
980685 
981139 
981592 
982045, 
98i4<S7' 
982949 
9834^1 
9fi38s2 


970672 
971137 
971601 
972064 
972527 
9729B9 
973451 
973913 
974374 
974634 
97^294 

975753, 


970719 
971183 
97i«47 
972110, 
»72573 
9730J5 


970765 
971229 
971693 
972157 
972619 
973082 


973405 
973866 
974327 
9747B8 
975248 
975707 
976167 
976625 
977083 
977541 
977998 
97^414 
97891 1 
979366 
979821 
980276 
980730 
981184 


973497 
973959 
974420 
974880 

975799 
976258 
97«717 
977'7< 
977632 
978089 
97854S 


97S543 
974005 
974466 
974926 
975386 
975845 


9762.2 

976671 
977129 
977586' 
978043 
978500 

97895« 

97941-2 
979867 
980322 
980776 
981229 
981683 
982135 
982588 
9^3040 
983491 
981942 


976304 
976763 
977J30 
977678 
97*135 
978591 


479002 

979457 
979912 
980347 
980S21 
981275 
981728 
983181 
982633 
983085 
983536 
983987 


979047 
9795°3 
979958 
9804U 
980867 
981320 

981773 

982226 
982878 
983130 
983581 
984038 


981637 
98209^ 
982543 
981994 
983446 
9B3897 



Xum 
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?<S4 

967 
968 

969 

970 

97« 
972 

973 
974 
97J 

976 

977 

978 

979 
980 

982 

982 

m 
985 

98(J 

9?7 

9B8 

989 

994) 
99 X 



9H4077 

984527 

984977 

985426 

(985875 
986^24 

986772 
^87219 
987666 
988113 

9M559 
98900«; 

.989450 

989895 
990939 

:990783 

991226 

^91669 



992112 

9925.54 
992995 
993436 

993877 
994.317 



994757 
99519^ 

995<535 

996074 

9921996512 

996949 



99J 

994 
99^ 

996 



9973^6 
997823 

99^2^9 
997 998695 

?98j999i3o 
»99^999565 



984122 

98457« 

985022 

985471 

9859-/0 

98^53^9 

986816 

987264 
987711 
988i57- 
988604 

989049 
9894^4 
989939 
990383 
990827 
991270 

99<7»3 

992156 
992598 
993039 
993480 
993921 

9943^ X 

994801 
995240 
995679 
9961 17 

99*5555' 
996993 



984167 
984617 
985067 
985516 
9^5965 
986413 

987309 
9S7756 
988202 
^88648 
989094 



? 



997430 
997867 
998303 
998739 

999174 
[999609 



989539 

989983 
990428 

990871 

991315 

991757 
992200 
992642 
993083 
993524 
993965 

994405 

994845 
995284 

995723 

996161 

996599 

997037 

997474 
997910 

998346 

99S782 

999218 

999652(999696 



986010 
9864^8 

986906 

987^53 
987800 

9882+7 

988693 

989138 

9895^3 
990028 

990472 

990916 
091359 
991802 

992244 
992686 
993127 
99J568 

994^9 
994449 

994889 
995328 
095767 
996205 
996643 
997080 

9975*7 
997954 
998390 
998826 

999261 



984212 
984662 
985112 
985561198560^ 



9^42,57 

984707 

985157 



4^.1 



986055 
986503 

986951 
987398 

987845 
988291 

9887^7 
98918^ 

9896^8 
990072 
990516 

990960 
991403 
991846 

9922^8 

992730 
593172 

993613 
99405 3 

994493 

99+933 
995372 
995811 
996249 
996687 
997124 

9975<5i 

997998 

998434 
998869 

999305 
999739 




45 
451 



44 



.{ 

.f 



